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STREAMS IN DUTCHESS COUNTY, NEW YORK 
Their Flow Characteristics and Water Quality 
in Relation to Water Problems 


By 


G.R. Ayer and F. H. Pauszek 


ABSTRACT 


Dutchess County lies east of the Hudson River about halfway between 
Albany and the City of New York. One of the county's principal assets is 
that it is well supplied with surface water. The three major inland 
streams--Wappinger Creek, Tenmile River, and Fishkill Creek--and their 
many tributaries make up a vast network of over 1 mile of stream for each 
of the 816 square miles of county area. Water from the nearby Hudson River 
is also available, although in the future there may be considerable compe- 
tition for it. The City of New York is already authorized to withdraw 
100 mgd (million gallons per day) and Poughkeepsie uses 8 mgd. The inland 
streams together with the Hudson River will play an important role in the 
county's future development. 


As development takes place, these streams should be able to furnish 
enough water to meet the growing requirements. At present, the estimated 
amount of water needed is about 26 mgd. Water use is expected to double by 
1980 and triple by 2010. The three major streams alone (average yield of 
543 mgd) can easily supply the estimated 78 mgd needed by 2010, assuming 
there is no appreciable decrease in precipitation. 


The average amount of annual rainfall is 40 inches, although there is 
considerable variation from month to month and year to year. During the 
period 1932-65, the range of annual precipitation was from 25.93 inches to 
55.83 inches. On the average, a total annual precipitation of 25 inches 
or less is expected to occur once in about 40 years. 


As a result of the variation in precipitation, considerable variation 
in streamflow will occur. The range of flow in Wappinger Creek near 
Wappingers Falls, for the period 1928-65, was from 0.9 cfs (cubic feet per 
second) to 18,600 cfs with an average of 236 cfs. The flow in Fishkill 
Creek at Beacon ranqed from 0.4 cfs to 8.800 cfs with an average of 279 
cfs (1944-65). For Tenmi1e River near Gaylordsville, Connecticut, the 
range was 7 to 17,400 cfs with an average of 287 cfs (1929-65). 


- 1 - 



As is apparent, the three major basins in the county are capable of 
sustaining some flow even under severe drought conditions, such as the 
period 1960-65. Ninety percent of the time, flow in Wappinger Creek near 
Wappingers Falls is 21 cfs or greater. Similarly, flow in Fishkill Creek 
at Beacon and Tenmile River near Gaylordsville is 25 cfs and 34 cfs, 
respectively. 


At times there is too much water. Dutchess County, along with most 
parts of New York State, has been subjected to significant floods in the 
past and may expect equally severe or even greater floods in the future. 
In Dutchess County floods are often the result of coastal storms or 
hurricanes. 


The floods of 1938 and 1955 were outstanding. However, many floods 
of a lesser magnitude occurred during the 37-year period from 1932 to 1965. 
On the basis of available information the chance for flooding is greatest 
from December through April. Nevertheless, the possibility of severe 
flooding during the late summer and early fall is still appreciable. 


Although the quantity of water is sufficient (and at times there is 
too much) there is a water-quality prob1em, that of hardness. Because of 
the widespread occurrence of limestone and dolomite in the county, the 
chemical composition of water from a11 streams consists principally of 
calcium, magnesium, and bicarbonate. In water from Tenmile River, 85 
percent of the dissolved solids consists of these three constituents. 
Similarly, Wappinger Creek and Fishkill Creek and their many tributaries 
contain a large concentration of these three constituents. The hardness 
of 95 percent of the water samples from Tenmile River equaled or exceeded 
109 ppm (parts per million); the average was 154 ppm. Fortunately, the 
problem of hardness in water can be solved readily by treatment to reduce 
the concentrations of calcium and magnesium and make the water as soft 
as desired. 


At the present time, Dutchess County is using for public water supply 
purposes the equivalent of about 3 percent of the average flow of its 
three major streams. The current use is estimated to be 26 mgd, of which 
8 mgd is obtained from the Hudson River and 18 mgd comes from within- 
county sources. 


A1though many of the streams in the county serve as sources of water 
supply, they are also used for recreation purposes, for irrigation (a 
practice that has been increasing in recent years) and for waste disposal. 


In order to provide sufficient water as economic development takes 
place and the population increases, a number of water-management practices 
will have to be undertaken. 


Water storage, at times when flow exceeds demand, is one means of 
assuring an adequate supply during times when need exceeds the supply. 
The average flow of the three major rivers in the county totals 840 cfs, 
equal to 543 million gallons per day. But 70 percent of the time, flow 
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in the streams is be10w average and may be insufficient to meet the demand 
at a specific time. Storage in a time of p1enty is the answer to this 
problem. 


Reuse of water is another practice that can help conserve a water 
supply. The idea that water can be used only once and then discarded is 
giving way to a more rational viewpoint that water quality can be restored 
with proper treatment and the water reused over and over again. 


In any area, such as Dutchess County where precipitation is plentiful, 
floods are a certainty. Generally, they leave destruction and even loss of 
1ife in their wake. Yet, their effect can be reduced. Flood-control 
reservoirs and ponds, and flood-plain zoning are ways of reducing the 
destructive effect of floods. 


The water picture for the county is favorable. Water is a major 
natural resource in Dutchess County. But several fundamental concepts 
must be recognized: (1) the supply of surface water is variable from time 
to time and place to p1ace, (2) not a11 surface-water runoff can be utilized 
but if adequate storage facilities are provided, more of the supply will be 
available when needed, and (3) 10ss of life and property damage resu1ting 
from floods can be reduced. Finally, judicious use and careful planning can 
insure maximum benefits. 
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INTRODUCTION 


STREAMS IN DUTCHESS COUNTY 


Dutchess County, encompassing an area of 816 square miles, lies east 
of the Hudson River about halfway between Albany and the City of New York 
as shown in figure 1. Nearly three-fourths of the county is drained by 
Wappinger and Fishkill Creeks and their many tributaries and by several 
small streams flowing directly into the Hudson River. Most of the remainder 
(eastern quarter) of the county is drained by the Tenmile River which flows 
out of the county and into Connecticut
here it enters the Housatonic River. 
Altogether there are over 600 miles of named streams in Dutchess County 
(appendix table 30), not including the Hudson River. Adding a reasonable 
additional mileage for unnamed streams and tributaries, there is over 1 
mile of stream for each of the 816 square miles of county area. 


Much of the water in use at the present time is obtained from surface- 
water supplies, although small ground-water supplies are quite numerous. 
Beacon, Hyde Park, Staatsburg, and Pawling are among the smaller communities 
that use water from streams entirely or in part. Water from the Hudson 
River is used (after suitable treatment) by the city of Poughkeepsie and, 
at times, by New York City. 


The streams of the county, together with the Hudson River, are 
valuable assets at present and will play an important role in the future 
development of the county. However, there are a number of water problems 
associated with this network that have to be considered. 


WHAT ARE THE WATER PROBLEMS? 


HUDSON RIVER AS A SOURCE OF WATER 


Dutchess County.s network of streams is directly and indirectly related 
to a number of water problems. Some of these problems are well known, having 
been experienced in the past. Others are linked with the future but need to 
be considered now. It is said that coming events cast their shadows before 
them and so it is with water problems. 


Certainly the water from streams in the county will always be available 
to the county. However, as time goes on, there will be considerable compe- 
tition for water from the Hudson River. At present, the City of New York is 
authorized to withdraw 100 mgd at Chelsea, about 8 miles south of Poughkeepsie. 
The city of Poughkeepsie withdraws 8 mgd. Several other communities also are 
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Figure l.--Map of New York showing location of report area. 


planning to use water from the Hudson and some industries have similar plans. 
Although during periods of normal precipitation, there is more than enough 
water flowing in the Hudson to satisfy all immediate needs, the picture 
changes somewhat during periods of drought. With the decrease in runoff 
there is less fresh water in the river and the volume of fresh water avail- 
able is further reduced by the intrusion of salt water upstream. Conceiv- 
ably, similar conditions could arise even during higher flows if large 
volumes of fresh water were withdrawn from the river at many points. How 
much can be withdrawn from the Hudson River safely and under what conditions, 
are questions that cannot be answered at present. However, they will have to 
be resolved if more and more use is made of the river as a source of water 
supply. 


The U. S. Geological Survey, in cooperation with the New York State 
Division of Water Resources, is presently studying these questions. 
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LOCATION OF MAJOR SOURCES OF WATER 


Since the Hudson River forms the western boundary of Dutchess County, 
the communities near the river have access, at least at present, to a large 
supp1y of water, except in the southern part of the county where the river 
gets sa1ty. To supp1y the central and eastern sections of the county with 
water from the Hudson would require extensive and costly distribution 
systems. In these areas it would be more economical to develop other fresh- 
water streams such as Tenmile River, Wappinger Creek, and Fishki11 Creek. 
Water from these streams is adequate to meet anticipated requirements during 
the foreseeab1e future. However, additional storage facilities will have to 
be provided. 


FLOODS 


Flooding has occurred in the past in many parts of Dutchess County and 
can be expected from time to time in the future. When floods will occur is 
an unanswerable question. The areas most seriously damaged by flood waters 
in the past have been in the Wappinger and Fishkill Creek basins. 


No loss of life has been attributed directly to the more recent floods 
but damages of nearly 5 million dollars were estimated by the Corps of 
Engineers as a direct result of the 1955 floods. This does not include an 
evaluation of indirect losses such as inconvenience due to road and street 
closures, the erosion of streambanks and channels, the loss in capacity of 
lakes and reservoirs due to sedimentation, and the weakening of bridges and 
culverts. 


Changes in land use, principally urbanization, can increase both the 
magnitude of floods and the resultant damages unless steps are taken to: 
(1) identify the flood-prone areas, (2) zone these areas to control domestic 
and industria1 development, or (3) provide the necessary flood-contro1 
structures. The retention of natural ponding areas and swamps will be 
helpful in this respect as will careful evaluation of the capacity of exist- 
ing and future drainage structures. 


WASTE DISPOSAL 


As the population of the county grows, (it is expected to triple by 
2010 (Goodkind and O'Dea), as shown in figure 2), waste disposal will become 
increasingly troublesome. In 1966, it was estimated that 20 mgd of both 
treated and untreated wastes were discharged into streams or into the ground 
in Dutchess County. Looking toward the year 2010, the volume of waste water 
could be as large as 60 mgd, in keeping with the expected increase in popu- 
lation. If treatment is inadequate, streamflow augmentation may be necessary, 
particularly during low-flow periods, to provide necessary dilution. To cope 
with such a situation, reservoir storage would have to be provided. This, 
in turn, would mean less water for other purposes. 
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Figure 2.--Projected increase in population. 


INCREASED USE OF WATER 


On the average, and on a per capita basis, about 70 gallons of water 
per day are used in Dutchess County for domestic purposes. Another 70 
gallons per day per resident are used for industry and firefighting, or 
lost by leakage from pipelines. Consequently, there needs to be available 
in Dutchess County about 140 gallons per person per day. Based on the 
present population, this amounts to about 26 million gallons per day. By 
1980, the amount is expected to double and to triple by 2010. What are the 
prospects? 
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If there is no appreciable decrease in precipitation and runoff, there 
is no question that an average of 78 million gallons of water per day will 
be available in the year 2010. But will sufficient water be available every 
day and always where wanted or needed? Perhaps the answer lies in limited 
storage facilities at strategic points to impound excess streamflow during 
the spring and early summer for release later in the year when the demand 
for water is greater than the supply. 


The increased demand for water need not become a problem, however. 
Judicious use and careful planning can insure maximum benefits since (as will 
be discussed later) there are abundant surface-water supplies which are 
unusually well distributed throughout most of the county. 


MINERAL MATTER IN WATER AND ITS EFFECTS 


The quantity and kind of minerals in solution, and the chemical inter- 
actions that take place produce certain chemical and physical effects that 
make up the chemical quality of water. Some of these effects are well known. 
They mayor may not give rise to water problems. If large concentrations of 
calcium and magnesium are present, the water will be hard. (Hardness is a 
problem in water from most streams in the county.) For domestic and indus- 
trial uses, such water is objectionable because of its soap-consuming 
properties, and because of the formation of precipitates and scale. Iron in 
excess of about 0.3 ppm (parts per million) will cause discoloration and 
deposition. Detergents in water wi11 produce foam. Nitrates and phosphates 
in water will stimulate the growth of algae. Acidity of water will promote 
corrosiveness. These are some of the effects that result from the quality 
of water or more specifically from substances in solution. 


OTHER RELATED PROBLEMS CREATED BY POPULATION GROWTH 


By the year 2010, the increase in population will create other problems 
related to water. People will be housed in new and expanding developments. 
Because of these developments, tens of miles of new streets and roadways will 
be required, along with many new bridges and culverts. New shopping centers, 
driveways, and roofs will mean millions of square feet of impervious areas 
which will prevent infiltration of precipitation which normally recharges 
the ground-water reservoirs. Peak rates of runoff will increase in many 
areas and existing culverts, bridges, and storm sewers will become inadequate. 
Additional recreational facilities will be needed, many of which wil1 create 
local problems of water supply and waste disposal. All these problems are 
related, one way or another, to water. 
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INFORMATION NEEDED TO SOLVE WATER PROBLEMS 


It is readily apparent from the preceding discussions that water 
problems arise because of too much water, too little water, or when the 
available water is of poor quality. The basic information that will 
contribute to the solution of water problems is then -- how much water is 
available, where is it available, and what is its quality under varying 
flow conditions? 


WHAT THIS REPORT HAS TO OFFER 


It is the purpose of this report to provide planning-oriented infor- 
mation on the surface-water resources in Dutchess County. Records of 
streamflow, extending as far back as 1928, and precipitation records since 
1932 have been analyzed in detail. From these data the magnitude of high 
and low flows and their frequency have been evaluated, and exhibits of 
streamflow variation with time and in space are presented. In addition, 
the chemical quality and temperature of major streams are discussed. 
Finally, the anticipated demands for water in the foreseeable future are 
considered and ways of meeting these demands are suggested. 


The report is restricted to an appraisal of the surface water in the 
county. The ground-water resources have been described previously in 
Water Resources Commission Bulletin GW-43 (Simmons and others, 1961). 
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HOW MUCH WATER IS AVAILABLE 
FROM DUTCHESS COUNTY STREAMS? 


PRECIPITATION AS THE INITIAL SOURCE OF STREAMFLOW 


During the course of an average year, Dutchess County receives about 
40 inches of precipitation in the form of rain, snow, sleet, and hail. 
This is equivalent to nearly 700 million gallons of water on each square 
mile of area. Of course, not all of the water is available for man to use. 
Some of the water evaporates as soon as it falls as shown in figure 3. 
Some of the water soaks into the soil where it is absorbed by vegetation 
and eventually is transpired into the atmosphere. If there is more than 
enough to satisfy the needs of vegetation, the remaining water moves down- 
ward to replenish the ground-water reservoir. During periods of heavy 
precipitation or rapid snowmelt much of the water flows quickly over the 
land surface into ponds and lakes or into well-defined water courses. 
Eventually, some of the water reaching the ground-water reservoir contrib- 
utes to streamflow, particularly during periods of little or no precipi- 
tation, the so-called low-flow period. Whatever the path may be, precipi- 
tation is the initial source of streamflow. Of the 40 inches that falls, 
about 45 percent sooner or later appears as flow in Dutchess County streams. 


Figure 3.--The hydrologic cycle. 
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Although 40 inches is the average amount of annual precipitation, there 
is considerable variation from month to month and year to year, as is 
apparent from table 1, a tabulation of data measured at Wappingers Falls 
until 1949, and at the Poughkeepsie Airport thereafter. During the period 
1932-65, the range of annual precipitation was from 25.93 to 55.83 inches. 
The lower amount occurred in 1965 during a drought that covered much of the 
northeastern part of the country. 


A frequency analysis of the 34 years of record indicates that on the 
average, annual precipitation will be 25 inches or less once in about 40 
years as shown in figure 4. Sixty inches or more of precipitation can be 
expected on the average of 1 year in about 45. 
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Figure 4.--Magnitude and frequency of annual precipitation 
extremes at Poughkeepsie FAA Airport 
based on period 1932-65. 


Precipitation is usually well distributed throughout the year. For 
the period of 34 years (1932-65), July is the month of highest average rain- 
fall (3.90 inches); February is the lowest (2.54 inches). Eight out of the 
12 months have 34-year averages in excess of 3 inches. This rather uniform 
monthly precipitation contrasts sharply with that in many parts of the 
United States where most of the precipitation falls during the winter months 
and very little during the summer. However, during a single month, as little 
as 0.36 inch of rain has fallen (October 1964) and as much as 12.71 inches 
(August 1955). (The quantities quoted above are for the Wappingers Falls- 
Poughkeepsie FAA station_; quantities for other collection sites in the county 
are sunvnarized in publ icati-ons of the U.S. Weather Bureau.) 
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As a result of the variation in precipitation, considerable variation 
in streamflow will occur. For example, figure 5 shows the average monthly 
precipitation and runoff for Wappinger Creek. As a matter of fact, the 
variation in streamflow is considerably greater than that of precipitation. 
The part of the rainfall or snowmelt that is recovered as surface runoff 
from month to month is dependent on several factors including: 


a. The intensity and duration of precipitation during the 
several storms that make up the total for the month; 


b. The condition of the soil prior to the time of 
precipitation, whether wet or dry; 


c. The kind and condition of the vegetation growing on 
the land surface; 


d. The temperature of the air and ground. 
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Figure 5.--Average monthly precipitation and runoff, 
Wappinger Creek near Wappingers Falls. 


From a record of streamflow as long as that for Wappinger Creek, 
fairly reliable estimates of the frequency of low annual runoff or high 
annual runoff may be made on the basis of probability. This can be stated 
as the average number of years between annual runoff values equal to, or 
in excess of, a specified value, or equal to or less than some other value. 
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6 indicates that an annual runoff equal to or in excess of 25 inches 
expected on the average of once in 10 years, and one equal to or less 
inches about once in 20 years. 


25 inches or more on the average of once in 10 years 


5 
2 


3 


4 


5 6 7 8 9 10 


20 


30 40 50 


Recurrence interval, in years 
Figure 6.--Magnitude and frequency of probable annual runoff, 
Wappinger Creek near Wappingers Falls. 


USUAL OR NORMAL STREAMFLOW CONDITIONS 


Under average or normal conditions the flow in Dutchess County streams 
attracts I ittle attention. The streams remain well within their banks and 
the beds of the streams are fairly well covered with water. Since normal 
or usual conditions are those which prevail most of the time, streamflow 
under such conditions is discussed in this section and extremes will be 
considered in the following section. 


However, even average or usual conditions vary somewhat from month to 
month and for this reason an overall look at the record of the behavior of a 
stream is desirable. 


The record of runoff for Wappinger Creek near Wappingers Falls is 
typical of many Dutchess County streams (table 2 and appendix table 11). 
For the period 1929 to 1965, the average precipitation for the month of 
April was 3.43 inches and the average runoff was 3.01 inches (tables 1 and 
2). Thus, on the average, 90 percent of the precipitation during April 
appears as runoff. This reflects the fact that during the early spring, 
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Table 2.--Summary of runoff, in inches, Wappinger Creek near Wappingers Falls 


Water 
Year Oct. 
1928 
29 0.51 
1930 .25 
31 .20 
32 . 14 
33 . 40 
34 . 98 
1935 1.50 
36 . 09 
37 . 15 
38 . 80 
39 1.44 
1940 .09 
41 .41 
42 . 08 
43 . 57 
44 . 33 
1945 . 18 
46 .81 
47 .21 
48 . 13 
49 . 09 
1950 .11 
51 . 17 
52 . 54 
53 . 28 
54 . 13 
1955 .38 
56 5.59 
57 . 33 
58 . 07 
59 1.80 
1960 .43 
61 1.34 
62 . 17 
63 . 13 
64 . 13 
1965 .05 


Avg 1931-60 
Avg 1929-65 
Max 
Min 


Nov. 


0.42 
.49 
.88 
.20 
3.34 
.74 
1.84 
.43 
.30 
1.36 
.86 
.47 
1.54 
.11 
2.10 
2.11 
.56 
1.38 
.18 
1.84 
.23 
.17 
.90 
2.70 
.39 
.33 
2.56 
4.27 
.56 
.13 
2.73 
1.94 
1.10 
.51 
.59 
.48 
.06 


.61 1.24 
. 58 1. 14 
5.59 4.27 
. 05 . 06 


Dec. J an. 


0.39 0.54 
1.32 1. 19 
. 58 . 63 
.62 1.83 
1. 23 1.61 
.80 2.86 
2. 17 1.82 
.76 1.79 
1.78 3.95 
1.68 2.87 
3.80 1.26 
. 28 . 34 
1.94 1.43 
. 39 . 68 
2.48 2.20 
. 80 . 44 
1. 37 1.68 
2.86 2.31 
.24 1.01 
. 73 .56 
1. 47 5.78 
.96 2.03 
2.04 3.00 
2.66 3.85 
1.63 3.91 
2.45 1. 13 
3.02 1.58 
. 97 . 83 
2.31, 1.33 
2.00 2.38 
1. 78 1.91 
2.85 2.75 
.92 .79 
. 64 2. 12 
1.35 1.07 
. 89 2. 18 
. 15 . 18 


1.62 
1.50 
3.80 
.15 


1.99 
1.89 
5.78 
.18 


1.58 
1.65 
1.53 
1.85 
1.76 
.69 
1.92 
.56 
2.27 
2.16 
3.21 
.43 
2.09 
.88 
2.50 
1.03 
1.49 
.81 
1.10 
1.90 
2.52 
1.85 
4.26 
2.11 
2.56 
2.00 
1.80 
2.59 
1.27 
1.54 
2.00 
2.77 
3.71 
.65 
.95 
1.40 
1.36 


1.85 
1.81 
4.26 
.43 


Feb. 


Mar. 


Apr. 


4.94 
1.31 
2.87 
3.76 
4.44 
3.70 
1.93 
3.09 
2.69 
1.73 
5.16 
6.62 
1.42 
1.40 
1.72 
2.73 
2.37 
.98 
2.10 
3.77 
1.45 
1.94 
3.83 
4.92 
4.97 
2.19 
2.41 
5.94 
3.24 
4.70 
2.63 
4.26 
2.56 
2.77 
1.77 
2.29 
.96 


3.17 
3.01 
6.62 
.96 


M ay J IDle 


2.06 0.55 
. 61 . 53 
2. 24 1. 56 
. 92 . 66 
1. 15 . 30 
2.55 .89 
1. 11 . 58 
1.06 .36 
2.41 1.58 
1.38 2.28 
1.18 .31 
2. 24 1. 83 
. 52 . 88 
. 80 . 63 
2.71 1.62 
1.28 1. 11 
4. 32 1. 66 
1. 14 1. 42 
2. 87 1. 07 
2. 30 1. 84 
1.63 .47 
1.47 1.41 
. 90 . 39 
2.52 2.77 
3. 14 .71 
2.51 .60 
1.71 .74 
2.20 .61 
. 99 . 32 
2.95 . 58 
1. 00 . 57 
1. 11 .88 
2.46 2. 61 
.73 .27 
.74 .63 
. 88 . 28 
.63 . 19 


1.811.02 
1.71 .99 
4. 32 2. 77 
.52 . 19 


J ul y 


0.25 
.34 
.60 
.35 
.13 
.33 
.31 
.12 
.93 
4.08 
.13 
.60 
.42 
.38 
.60 
.67 
2.76 
.43 
1.24 
1.12 
.19 
.37 
.36 
.45 
.25 
.18 
.17 
.53 
.09 
.45 
.62 
.49 
.64 
.11 
.53 
.12 
.07 


.64 
.59 
4.08 
.07 


0.19 
.14 
.34 
.18 
.67 
.18 
.12 
.07 
.35 
2.58 
.09 
.21 
.18 
.23 
.21 
.22 
1.64 
.20 
.31 
.32 
.11 
.25 
.21 
.32 
.10 
.14 
5.35 
.15 
.07 
.19 
.32 
.96 
.26 
.15 
.20 
.10 
.09 


.54 
.49 
5.35 
.07 


Aug. 


Se p t. 
2.24 
.13 
.54 
.20 
.13 
3.44 
.91 
.08 
.07 
.96 
5.46 
.06 
.58 
.08 
.15 
.11 
.20 
1.09 
.10 
.16 
.11 
.08 
.25 
.22 
.53 
.09 
.87 
.84 
.33 
.04 
.33 
.14 
2.12 
.18 
.06 
.10 
.03 
.10 


Annual 


15.85 
11. 27 
15.01 
11.85 
22.58 
19.10 
16.86 
15.97 
19.88 
28. 13 
21.62 
17.76 
12.74 
9.18 
20.34 
13.47 
25.52 
15.33 
13.69 
20.58 
16.14 
14.04 
19.63 
26.86 
23.36 
15.35 
24.36 
27. 15 
12.56 
20.83 
18. 19 
22.26 
21.00 
12.02 
13.60 
12.45 
4.90 


18.68 
17.84 
28.13 
4.90 


conditions for runoff are favorable; the soil is usually wet, temperatures 
are low, and vegetal growth has not started. 


4.29 
2.90 
3.38 
1.21 
4.11 
4.47 
3.48 
7.57 
2.51 
1.75 
4.12 
4.07 
1.83 
3.45 
3.52 
2.55 
6.40 
2.89 
3.20 
5.96 
2.12 
3.23 
3.35 
3.49 
5.33 
2.82 
3.80 
3.14 
2.01 
5.51 
2.69 
1.70 
4.43 
3.84 
5.54 
3.67 
1.06 


3.52 
3.55 
7.57 
1.06 


.66 
.58 
5.46 
.03 


In contrast, only about 13 percent of the average rainfall in August 
becomes runoff. At this time of the year the temperatures are relatively 
high, the soil is relatively dry, and vegetation draws heavily on the mois- 
ture in the soil. Most of the precipitation at this time of the year either 
evaporates from the land surface or soaks into the ground to replenish soil 
moi sture. 
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In the above discussion the emphasis has been placed on the "averagell 
rainfall and runoff. It is a satisfactory way of summarizing a long period 
of record. Actually, the percentage of runoff for a given month varies 
from year to year depending on precipitation and soil moisture conditions. 
For example, in August 1965 only 0.09 inch of runoff occurred as a result 
of 4.38 inches of precipitation. Thus, only 2 percent of the precipitation 
became runoff. But in August 1955, more than 5 inches of runoff were 
obtained from nearly 13 inches of rain. The runoff in this case was more 
than 40 percent of the precipitation. 


In general, precipitation during the growing season (May to October) 
is less effective in producing runoff than is precipitation during other 
times of the year. Dutchess County streams usually flow at high rates 
during the spring and follow a pattern of general recession until early 
fall when evaporation and transpiration losses are reduced. Streamflow at 
that time begins to increase. From time to time during the spring-fall 
period the general pattern of recession may be disrupted by periods of rain 
which result in increased streamflow. These conditions are apparent in 
figure 7, a daily discharge hydrograph for Wappinger Creek for 1964 water 
year. Precipitation at Poughkeepsie FAA Airport is plotted at the bottom 
of the hydrograph on the day it was recorded. Of particular significance 
are the number of days of appreciable precipitation during the year, and 
the resulting change in streamflow, large at times, little, if any, at 
other times. This hydrograph is typical of other streams in the county. 


Another type of hydrograph showing behavior of a stream is illus- 
trated in figure 8, where day-to-day values of discharge for Wappinger 
Creek for the 1964-65 climatic year are superimposed on a plot of the 
long-term median flow for each day and the minimum that has occurred on 
that day. On this graph it is ,possible to compare day-by-day flow with 
the stream1s past behavior. The flow on many of the days during the 
period April 1964 to March 1965 was significantly below the long-time 
average, and on a large number of days, new minimum daily rates of flow 
occurred. 


Although the variability of day-to-day flow in a stream is of 
interest, the user of streamflow data may want to know how often or for 
what part of the time a certain rate of flow occurs or is exceeded in a 
particular stream. This information can best be obtained from a duration 
curve or duration table. 


If interpreted correctly, a duration curve can be helpful in under- 
standing the flow characteristics of a stream. It shows, for example, the 
distribution of flow in a stream on a percentage basis, that is, the per- 
cent of time that a given rate of flow was equaled or exceeded during some 
given period. Further, the shape of the curve is an index of the natural 
storage within a basin, including ground-water storage. The more nearly 
horizontal the curve, the greater is the storage effect. 
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Figure 7.--Daily discharge hydrograph, water year 1964, 
Wappinger Creek near Wappingers Falls, 
and daily precipitation, at 
Poughkeepsie FAA Airport. 


Selection of the period to be analyzed for a flow-duration curve is 
somewhat arbitrary, although one duration curve is usually prepared for the 
entire period of record. Curves for shorter periods of 1 or 'several years 
may be used for special studies. To enable the comparison of duration 
curves for streams with records of different lengths, curves for the period 
of record often are adjusted to a standard period; in this report, 1931-60. 
In figure 9 comparison is made of three Wappinger Creek flow-duration curve
 
one for the standard period (1931-60) and the others for the 1964 and 1965 
water years. 


The curve for the standard period for Wappinger Creek indicates that 
flow equal to or greater than about 150 cfs (about 97 mgd) occurred 50 
percent of the time. Generally, the average flow in a stream in eastern 
New York over a long period occurs at a duration point slightly greater than 
30 percent. For Wappinger Creek the long-time average flow of 243 cfs falls 
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Figure 9.--Duration curves of daily f1ow, Wappinger Creek 
near Wappinger Fa11s, 1931-60, 1964, 1965. 
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at the 34-percent point. The other curves show that flow was considerably 
below the long-time average during 1964-65. The average flow (34-percent 
duration point) was about 155 cfs in 1964 and only 43 cfs in 1965 compared 
to an average of 243 cfs for 1931-60. 


In order to illustrate the difference in flow characteristics of the 
principal basins in Dutchess County, the duration data for 1931-60 for the 
three major streams (excluding the Hudson River) have been reduced to a 
common base, cubic feet per second per square mile (csm) and are plotted in 
figure 10. Note the similarity of the three curves above the 40-percent 
points and the differences in the low ends particularly below 80 percent. 


The similarity in shape and position of the greater portions of these 
three curves indicates the general similarity of the topography of these 
three river basins including such features as basin shape, average basin 
elevation, and stream channel slope. The curves also reflect the fact that 
precipitation in the three basins is about the same. 


The small divergence in the Fishkill Creek curve from those for 
Wappinger Creek and Tenmile River above the 10-percent point may be explained 
by the large area of lakes, ponds, and swamps in the Fishkill Basin which 
tend to store a portion of the initial storm runoff temporarily and, thus, 
distribute the flow over a somewhat longer period of time (Dutchess County 
Planning Board, Physiography and Land Use, 1966). 


The flattening at the low end of the duration curve for Tenmile River 
is due to the existence of substantial sand and gravel deposits in a wide, 
well defined stream valley which produce a relatively large ground-water 
contribution during low-flow conditions. 


On the other hand, the Fishkill Creek curve falls off at a relatively 
steep rate below the 80-percent duration point, probably reflecting the 
increasing effects of large ground-water withdrawals from the lower reaches 
of the valley. 


The most reliable duration curves are those based on a long period 
of record. Where the record at a particular site is short, the duration 
curve for the short period can be adjusted by statistical methods to the 
standard period (1931-60). This has been done for 11 gaging station 
records in Dutchess County and the computed data summarized in table 3. 
Relatively little variation in shape and position of the resulting 
duration curves would be noted from a plotting of these data. This is 
further evidence that, except at the extreme ends of the curves, the flow 
characteristics of the Dutchess County streams are much alike. This fact 
lends confidence to the practice of estimating the normal flow of an 
ungaged stream in Dutchess County on the basis of nearby gaged streams. 
Special consideration is needed, however, for estimating low and high 
flows at ungaged sites. 


Duration curves have one general shortcoming. They do not reflect a 
time sequence. The fact that flow at a given site dropped to less than a 
specified rate 10 percent of the time means that this has happened on an 
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Figure 10.--Duration curves of daily flow, Dutchess County 
streams for standard period 1931-60. 
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average of 36 days per year but does not necessarily mean that the 36 days 
were consecutive, nor does it suggest that anyone of the 36 days must 
necessarily have occurred in some years. 
I 


Although duration curves are usually drawn to indicate the percent of 
time or number of days that the flow in a stream equals or exceeds a 
specific rate, it is sometimes desirable to develop curves to indicate the 
chance of exceeding a specific discharge on a selected date. Figure 11 
has been prepared from a series of 366 frequency curves (based on data for 
period 1945-63) and shows the chances that the flow on a selected day will 
be equal to or in excess of a given discharge. For example, 10 percent of 
the time between 1945 and 1963, the flow of Tenmile River near Gaylordsville 
on April 1 was equal to or in excess of 1,750 cfs, and 50 percent of the 
time it was equal. to or in excess of 530 cfs. On only 10 percent of the 
April 115 was it equal to or less than about 280 cfs. 


In comparison, on Wappinger Creek near Wappingers Falls between 1945 
and 1963, the average flow on April 1 was 1,100 cfs or greater in 10 
percent of the years, about 480 cfs or greater in half of the years, and 
200 cfs or less only 2 years (10 percent of the time) as shown in figure 12. 


Similar figures for Fishkill Creek at Beacon show flow for April 1 in 
10 percent of the years between 1945 and 1963 was 1,260 cfs or greater, 
50 percent, 500 cfs or more, and less than 250 cfs only twice or 10 percent 
of the time as shown in figure 13. 


In order to extend runoff evaluation to some of the smaller streams 
in the county, 11 low-flow partial-record stations were established in 1956 
or subsequently, as follows: 


Burton Brook near Wingdale 
Clove Creek near Beacon 
Fall Kill at Poughkeepsie 
Fallsburg Creek near Rhinebeck 
Landsman Kill at Rhinebeck 
Landsman Kill near Rhinecliffe 


Mill River at Dover Furnace 
Saw Kill at Rock City 
Sprout Creek near Fishkill Plains 
Wassaic Creek at Wassaic 
Webatuck Creek near South Amenia 


These sites are represented by open triangles ( 
) in plate 1. 


A low-flow partial-record station is one where the flow in a stream is 
measured periodically, often 3 times a year for 3 years and always during 
periods of base flow, that is, when the flow is composed primarily of 
ground-water discharge. Measurements are usually made not earlier than 
72 hours after a storm period has ended. 


The nine or more base-flow measurements are related to recorded flow 
at three or more nearby gaging stations and flow-duration curves are 
developed. In general, the results are reliable between the 30-percent 
and the 90-percent points. Flow-duration curves have been developed for 
the 11 stations listed above and the duration data are summarized in 
table 4. 
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One significant value to be obtained from duration data is the flow 
of a stream at the 90-percent duration point. This value has been defined 
by several authors as an "index of low flow" and is useful as a measure of 
the low-flow conditions of a stream, particularly when studies are being 
made for impounding reservoirs. 


As indicated in the preceding sections, streamflow is highly variable 
from a time standpoint. High flow rates generally occur during the spring 
when heavy rain combines with melting snow to produce rapid runoff. 
Occasionally, as in August and October of 1955, coastal storms bring 
extremely heavy rains which last 2 or 3 days and very high peak rates of 
flow occur. 


The ratio of the extreme values of flow is a measure of variability 
and an integration of all the factors which influence streamflow. A large 
ratio of high-to-low flow rates indicates a stream with considerable flood 
potential and rather poor low-water yield. The ratio for Wappinger Creek 
for the period of record is about 21,000 to 1, for Fishkill Creek about 
22,000 to 1, for Tenmile River only about 3,500 to 1, and for Whortlekill 
Creek probably not over 200 to 1. Streams with a relatively small high- 
flow to low-flow ratio are normally less costly to manage than those with 
a high ratio. 


Although variations from day to day are the most significant indica- 
tions of streamflow variability in Dutchess County, a limited amount of 
variation of flow from place to place or in different parts of the county 
has been recorded. 


As will be discussed later in connection with floods, there are marked 
differences in streamflow characteristics between headwater streams at 
relatively high elevations, and valley streams at lower levels. The topo- 
graphy of a stream basin is an important factor in determining flow 
characteristics. Geology, too, plays an important part in determining the 
flow regime since much or all of the low flow of a stream is provided by 
the ground-water storage in the basin. This will be discussed further in 
the section of this report dealing with low flows. 


BEHAVIOR OF STREAMS UNDER LOW-FLOW CONDITIONS 


That part of the duration curve (discussed earlier) from the 90 to 
the 99.99-percent point may be considered the low-flow portion of the curve. 
Practically all of the flow through this range is derived from ground-water 
discharge. 


The low-flow characteristics of a stream are determined largely by the 
ground-water environment of the stream basin. The rate at which water moves 
through the ground and eventually becomes available for sustaining the low 
flow in streams is dependent on the permeability of the material through 
which the water moves. Permeability, which is related to the size and degree 
of interconnection of pore spaces and other openings, is normally very low in 
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fine-grained deposits such as silt and clay but moderately high in coarse 
sand and in deposits of sand and gravel. 


As a result of inflow of water from the large ground-water reservoirs 
that are found in all of the county's major stream basins, the flow in the 
larger brooks and creeks is substantial even in times of prolonged drought. 
Usually, snowmelt and heavy spring rains refi11 these underground reser- 
voirs. However, during years when the winter and spring precipitation is 
below normal, the ground-water reservoirs are not fully recharged and their 
contributions to streamflow, as a result, are smaller during those years. 


Extremely low streamflows do not appear to follow any pattern. Man's 
memory is, at times, very short and an extreme appears to be worse than any 
previous condition. Streamflow records document extreme lows and, by care- 
ful analysis of past records, provide reliable estimates of future events 
rather than time of occurrence. 


A significant and useful factor in low-flow analysis is the minimum 
average 7-day discharge which can be expected on an average of once in 
10 years, or 10 times in 100 years. This has been a widely used criterion 
in pollution abatement procedures. If power production or industrial use 
are being considered, some other minimum flow and/or recurrence interva1 
may be more usefu1. For design of public water supply storage requirement
 
sti11 different rates and time intervals may be necessary. 


Again using the record for Wappinger Creek near Wappingers Falls, the 
minimum 7-day discharge which can be expected once in 10 years is 7.2 cfs 
as shown in figure 14. The minimum 30-day discharge for the same recur- 
rence interval would be 9.8 cfs. A summary of similar data for regular 
gaging stations and partia1-record stations for recurrence intervals of 2, 
5, and 10 years appears in tab1e 5. 


To evaluate the low-flow characteristics of Dutchess County streams 
further, flow measurements were made at 33 miscellaneous sites (p1. 1). 
At each site, at least three discharge measurements were made under a 
variety of base-f10w conditions. (Site descriptions and the results of the 
discharge measurements are listed in appendix table 12.) 


The discharge measurements show that most of these streams continued 
to flow even during the extremely dry periods that existed in July and 
September 1962 and during the summers of 1964 and 1965. The exceptions 
were some of the several branches of C01d Spring Creek near Lafayettevi11e 
in the northern part of the county which had no flow on July 31, 1962, when 
streamflow throughout the county was at or above that which can be expected 
94 percent of the time. This was a1so true of sites near Pawling in July 
1966 when flow was at the 90-percent duration point. 


Again by correlation techniques, a portion of the duration curve for 
a miscellaneous stream-gaging site can be synthesized with a fair degree 
of re1iability. This permits evaluation of the 10w-f10w characteristics of 
a stream inc1uding the minimum average 7-day flow to be expected on the 
average of once in 10 years. This and other frequency statistics have been 
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Figure 14.--Magnitude and frequency of annual minimum 
l-day, 7-day, and 30-day average flows, 
Wappinger Creek near Wappingers Falls. 


developed for the 33 miscellaneous sites and the resu1ts listed in table 6. 


The distributions of expected runoff in Dutchess County at selected 
points on the duration curve are shown in plates 2 to 5 based on data in 
table 7. The curves are based on the data for 57 sites as 1 isted in table 
10. In plate 2, the runoff in mgd per square mile at the 30-percent 
duration point is shown. This is approximately the average annual runoff 
to be expected from streams in various parts of the county. Note the 
relatively low runoff in small streams flowing into the Hudson River and 
the progressively higher runoff as one moves from west to east. 


Plate 3 is a similar map showing expected runoff at the 50-percent 
duration point. It exhibits only minor differences from the 30-percent 
duration situation defined in plate 2. 


Plate 4 shows the expected runoff at the gO-percent duration point in 
terms of mgd per square mile of drainage area. Variation throughout the 
county is more pronounced at this flow. 


Plate 5 delineates the annual minimum average 7-day flow which can 
be expected on the average of once every 10 years. This is expressed in 
mgd per square mile. Note an even greater variation throughout the county 
than that indicated in plate 4. 
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Table 5.-- Magnitude and frequency of average low flow for annual minimums 
(Continuous and partial-record stations ) 


Si te Ora i nage Lowest average flow for speci fled number of days 
No. Station name area 2-year recurrence interval 5-yea r recu r rence In te rva I I O-yea r recu r rence interval 
(pl. 1) (sq mi) I day 7 days 30 days I day 7 days 30 days 1 day 7 days 30 days 
3 Webatuck Creek 82.0 cfs 5.4 6.6 9.8 2.9 3.5 5.4 2.2 2.7 3.9 
nea r Sou th Amen i a mgd/sq mi .043 .052 .077 .023 .028 .043 .017 .019 .030 
6 Wassaic Creek 36.8 cfs 2.5 2.9 4.3 1.3 1.6 2.5 1.0 1.2 1.8 
at Wassalc mgd/sq mi .043 .052 .076 .022 .027 .043 .016 .019 .033 
7 Tenmlle River 120 cfs 6.8 7.8 12.5 4.1 4.8 6.8 3.3 3.9 5.2 
nea r Was sa i c mgd/sq ml .037 .042 .068 .022 .026 .037 .018 .019 .028 
12 Burton Brook 6.96 cfs .58 .66 .90 .35 .40 .58 .27 .32 .45 
near 
!ingdale mgd/sq mi .053 .062 .083 .033 .037 .053 .024 .030 .042 
, 3 Hi 11 River 14.4 cfs 0 .01 .014 0 0 0 0 0 0 
near Dover Furnace mgd/sq ml 0 .001 .001 0 0 0 0 0 0 
14 Swamp Ri ve r 47.6 cfs 3.0 3.5 5.6 1.7 2.0 3.0 1.3 1.6 2.2 
near Dover Plains mgd/sq ml .040 .048 .076 .023 .027 .040 .017 .021 .029 
15 Tenmi Ie RI ver 203 cfs 21.5 24 31 14 15.5 21 11 12.5 17.5 
near Gaylordsvl lIe, Conn. mgd/sq mi .068 .076 .099 .045 .049 .067 .035 .040 .056 
18 Saw Ki 11 6.31 cfs .29 .33 .45 .20 .22 .29 .16 .18 .24 
at Rock Ci ty mgd/sq mi .030 .033 .046 .021 .022 .030 .016 .019 .025 
19 Saw Ki II 20.9 cfs 3.4 3.6 4.4 2.6 2.8 3.6 2.4 2.5 2.9 
at Red Hook mgd/sq mi .105 .110 .134 .081 .086 .110 .077 .077 .091 
20 Landsman Ki II 11.4 cfs .25 .45 .85 0 .02 .25 0 0 .06 
at Rhinebeck mgd/sq ml .014 .025 .048 0 .001 .001 0 0 .000 
21 Landsman Ki 11 22.6 cfs .7 1.0 2.0 .19 .3 .7 .09 .15 .4 
near Rhl necli ff mgd/sq ml .022 .027 .058 .005 .008 .020 .003 .004 .012 
22 Fallsburg Creek 3.78 cfs .03 .05 .11 .01 .015 .05 0 .01 .02 
nea r Rh I nebeck mgd/sq mi .OQ5 .008 .019 .003 .003 .008 0 .003 .003 
23 Crum Elbow Creek 17.3 cfs .85 1.1 1.7 .25 .35 .85 0 .15 .45 
at Hyde Park mgd/sq mi .032 .042 .064 .009 .013 .032 0 .006 .017 
24 Fall Ki 11 16.6 cfs .28 .4 .76 .1 .12 .28 0 .1 .15 
at Poughkeepsie mgd/sq mi .011 .016 .030 .004 .005 .011 0 .004 .006 
34 Eas t Branch Wappl nger Creek 33.3 cfs 3.4 4.0 5.2 2.3 2.6 3.4 1.9 2.1 2.7 
near CI i nton Corners mgd/sq ml .066 .078 .102 .045 .051 .066 .036 .042 .051 
35 Wappl nger Creek 92.4 cfs 7.4 8.7 12 5.0 5.6 7.4 4.4 4.8 6.0 
near Clinton Corners mgd/sq mi .052 .061 .08 L I .035 .039 .052 .030 .034 .042 
37 Li tt I e Wappl nger Creek 32.9 cfs .75 1.0 1.8 .4 .45 .75 .3 .35 .5 
a t Sa I t Po i n t mgd/sq ml .015 .020 .036 .008 .009 .015 .006 .007 .010 
38 Great Spring Brook 15.5 cfs .25 .3 .45 .13 .16 .25 .09 .11 .18 
at Pleasant Valley mgd/sq ml .010 .012 .019 .005 .006 .010 .004 .005 .008 
41 Wappi nger Creek 181 cfs 13 15 20 8.2 10 13 5.8 7.6 10 
near Wapplngers Falls mgd/sq ml .046 .054 .071 .029 .036 .046 .021 .027 .036 
46 Fi shkl 11 Creek 57.3 cfs 3.6 4.0 6.4 2.1 2.5 3.6 1.5 1.9 2.8 
at Hopewell Junction mgd/sq ml .040 .045 .072 .024 .028 .040 .017 .021 .031 
50 Whortlekill Creek 7.37 cfs 2.1 2.2 2.4 1.8 1.9 2.1 1.7 1.[, 1.9 
at Hopewell Junct i on mgd/sq mi .183 .190 .217 .156 .163 .183 .149 .156 .163 
54 Sprout Creek 51.4 cfs 1.2 1.8 3.8 .4 .5 1.2 .2 .3 .65 
near FIshkll1 Plains mgd/sq ml .016 .023 .049 .005 .006 .016 .003 .004 .008 
56 Clove Creek 12.6 cfs .74 1.0 1.6 .26 .36 .74 .16 .2 .45 
near Beacon mgd/sq ml .038 .052 .079 .013 .018 .038 .008 .010 .023 
57 Fi shki 11 Creek 190 cfs 12 14.5 22.5 6.2 7.8 12.3 4.5 6.0 10 
at Beacon mgd/sq ml .041 .049 .076 .021 .026 .042 .015 .021 .034 
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Table 6.- -Magnitude and frequency of average low flow for annua1 minimums 
(Based on measured flow at 33 miscellaneous sites) 


Si te Drai nage lowest average flow for speci fied number of days 
No. Station name area 2-year recurrence interval 5-yea r recu r rence i n te rva I I O-yea r recu rrence interval 
(pI. I) (sq ml) I day 7 days 30 days I day 7 days 30 days I day 7 days 30 days 
I Weba tuck Creek 16.0 cfs 0.33 0.45 0.90 0.15 0.2 0.33 0.1 0.15 0.2 
at Mi Ilerton mgd/sq ml .013 .018 .036 .006 .008 .013 .004 .006 .008 
2 Mi II Brook 11.6 cfs .3 .35 .5 .2 .25 .3 .2 .21 .25 
at Amenla Union mgd/sq ml .016 .020 .028 .011 .014 .016 .011 .012 .014 
4 Mi II brook School Creek 12.0 cfs .65 .75 1.2 .4 .45 .65 .3 .35 .5 
near Amenla mgd/sq mi .035 .040 .067 .022 .024 .035 .016 .019 .027 
5 Amen i a Brook 11.2 cfs 1.05 1.15 1.45 .7 .8 1.05 .5 .65 .85 
at Wassalc mgd/sq mi .061 .066 .084 .040 .046 .061 .029 .042 .049 
8 Swamp Rive r 2.53 cfs 0 .10 .15 0 0 0 0 0 0 
at Pawling mgd/sq mi 0 .026 .038 0 0 0 0 0 0 
9 Green Mountain lake Outlet 1.10 cfs 0 0 0 0 0 0 0 0 0 
at Pawl i ng mgd/sq ml 0 0 0 0 0 0 0 0 0 
10 Wel r Brook 2.08 cfs .017 .022 .038 .010 .012 .017 .008 .010 .013 
at Paw Ii ng mgd/sq mi .005 .007 .012 .003 .004 .005 .002 .003 .004 
II Hi lIer Brook 2.44 cfs 0 0 0 0 0 0 0 0 0 
nea r Pawl i ng mgd/sq mi 0 0 0 0 0 0 0 0 0 
16 Shekomeko Creek 26.2 cfs 2.5 3.0 4.5 1.5 1.7 2.5 1.2 1.35 1.85 
at Pine Plains mgd/sq ml .061 .072 . II I .038 .042 .061 .030 .033 .046 
17 Stony Creek 22.2 cfs .2 .25 .35 .1 .15 .2 .1 .1 .15 
at Tivol I mgd/sq mi .006 .007 .010 .003 .005 .006 .003 .003 .005 
25 Casper Creek 10.1 cfs .8 .95 1.4 .5 .6 .8 .35 .44 .65 
nea r Wapp I nge rs Fall s mgd/sq mi .051 .060 .089 .032 .038 .051 .023 .029 .042 
26 Wapp i nge r Creek 15.4 cfs 1.1 1.3 1.9 .65 .8 1.1 .5 .6 .85 
at Mcintyre mgd/sq mi .046 .055 .078 .027 .034 .046 .021 .025 .036 
30 Cold Spring Creek 10.1 cfs .60 .70 .85 .40 .45 .60 .25 .35 .50 
at Mcintyre mgd/sq ml .039 .045 .054 .026 .029 .039 .016 .023 .032 
31 Hunns lake Creek 7.12 cfs .25 .30 .40 .20 .20 .25 .15 .15 .20 
at Bangall mgd/sq ml .023 .027 .037 .018 .018 .023 .013 .013 .018 
32 Wi 110w Brook 3.69 cfs .04 .06 .13 .01 .015 .04 0 .005 .02 
near Stanfordvl lie mgd/sq mi .007 .011 .023 .002 .003 .007 0 .001 .004 
33 Mi 11 Brook 11.9 cfs 1.2 1.3 1.7 .8 .9 1.2 .65 .75 .95 
at Millbrook mgd/sq ml .066 .071 .092 .044 .049 .066 .035 .041 .051 
36 Li tt 1 e Wappi nger Creek 10.8 cfs .35 .40 .50 .2 .25 .35 .15 .20 .30 
at Bull shead mgd/sq ml .021 .024 .030 .012 .015 .021 .009 .012 .018 
39 Drake Brook 10.0 cfs .03 .04 .12 0 0 .03 0 0 0 
at Pleasant Valley mgd/sq ml .002 .003 .008 0 0 .002 0 0 0 
40 Drake Brook Tributary 4.73 cfs .26 .30 .38 .16 .19 .26 .13 .15 .20 
at Pleasant Valley mgd/sq ml .036 .040 .053 .021 .025 .036 .017 .021 .027 
42 Whaley lake Stream 7.51 cfs .28 .34 .52 .17 .20 .28 .15 .17 .21 
at West Pawl ing mgd/sq ml .024 .029 .045 .015 .017 .024 .013 .015 .019 
43 Whaley lake Stream Tributary 1.07 cfs .0 0 .01 0 0 0 0 0 0 
nea r Wes t Pawl I ng mgd/sq ml 0 0 .006 0 0 0 0 0 0 
44 Whaley lake Stream 17.9 cfs .8 .95 1.3 .35 .5 .8 .2 .3 .55 
at Beekman mgd/sq ml .029 .034 .047 .013 .018 .029 .007 .011 .020 
45 Frog Hollow Brook 3.23 cfs .18 .21 .29 .10 .12 .18 .07 .10 .13 
at Greenhaven mgd/sq ml .037 .043 .059 .019 .025 .037 .015 .019 .025 
47 Shenandoah Brook 17.1 cfs .1 .15 .4 .04 .05 .1 .02 .03 .05 
at East Fishkll1 mgd/sq ml .004 .006 .015 .001 .002 .004 .001 .001 .002 
51 I BM Stream 2.18 cfs .28 .32 .42 .19 .22 .28 .14 .17 .25 
at WI ccopee mgd/sq ml .083 .096 .124 .055 .064 .083 .041 .050 .073 
52 Sprout Creek 27.6 cfs 2.0 2.3 4.2 .35 .80 2.0 .05 .10 1.1 
at Freedom Plains mgd/sq mi .047 .054 .098 .008 .019 .047 .001 .002 .026 
53 Jackson Creek 11.4 cfs .025 .038 .13 0 .01 .025 0 0 .01 
nea r Noxon mgd/sq mi .001 .002 .007 0 .000 .000 0 0 .000 
55 Wlccopee Creek 9.02 cfs .65 .75 1.0 .45 .50 .65 .40 .45 .55 
at Wi ccopee mgd/sq ml .047 .053 .072 .032 .036 .047 .029 .032 .040 
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Table 7.-- Summary of streamflow characteristics, Dutchess County streams 
(Adjusted to standard period 1931-60) 


Si te Station Drainage Discharge which was equaled or exceeded Lowes t ave rage f low fo r 
No. No. Station name or si te area 7-day, 10-year 
(pI. I) (sq mi) for indicated percent of time recu r rence interval 
10 30 50 70 90 
I -- Webatuck Creek 16.0 cfs -- 27 15.5 7.0 1.1 0.15 
at Mi II erton mgd/sq mi -- 1.09 .63 .28 .04 .006 
2 -- Mi II Brook 11.6 cfs -- 23 13.0 5.4 .55 .21 
at Ameni a Union mgd/sq mi -- 1.28 .72 .30 .03 .012 
3 1 A-I 994 Webatuck Creek 82.0 cfs -- 130 67 33 12 2.7 
near South Amenia mgd/sq mi -- 1.04 .52 .26 .095 .019 
4 -- Mi 11 brook School Creek 12.0 cfs -- 17 9.0 4.2 1.3 .35 
near Amenia mgd/sq mi -- 1.03 .54 .22 .08 .019 
5 -- Amen i a Brook 11.2 cfs -- IS 8.0 3.4 1.5 .65 
at Wassai c mgd/sq mi -- .87 .46 .20 .08 .042 
6 IA-1994.1 Wassaic Creek 36.8 cfs -- 50 24 12 4.7 1.2 
at Wassai c mgd/sq mi -- .89 .42 .21 .084 .019 
7 IA-1994.2 Tenmi Ie River 120 cfs 430 185 94 45 14.5 3.9 
near Wassai c mgd/sq mi 2.32 1.00 .51 .24 .08 .019 
8 -- Swamp Ri ver 2.53 cfs -- -- -- 1.5 .03 .00 
at Pawl i ng mgd/sq mi -- -- -- .38 .008 .000 
9 -- Green Moun ta i n lane Outlet 1.10 cfs -- -- -- .00 .00 .00 
at Pawl i ng mgd/sq mi -- -- -- .00 .000 .000 
10 -- Wei r Brook 2.08 cfs -- -- -- I.I .03 .01 
at Pawling mgd/sq mi -- -- -- .34 .009 .003 
11 -- Hi 11er Brook 2.44 cfs -- -- -- Trace .00 .00 
near Pawli ng mgd/sq mi -- -- -- .00 .000 .000 
12 IA-1994.7 Burton Brook 6.96 cfs 22 11 6.2 2.8 1.0 .32 
near Wingdale mgd/sq mi 2.04 1. 02 .57 .26 .093 .030 
13 IA-1994.8 Mill Ri ver 14.4 cfs -- -- -- 5.0 .02 .00 
near Dover Furnace mgd/sq mi -- -- -- .22 .001 .000 
14 I A-I 994. 9 Swamp Ri ver 46.6 cfs 175 78 43 22 6.6 1.6 
near Dover Plains mgd/sq mi 2.37 1.05 .59 .29 .09 .021 
15 I A-2000 Tenmi Ie River 203 cfs 680 340 195 94 34.5 12.5 
near Gaylordsvi lie, Conn. mgd/sq mi 2.15 1.17 .62 .30 .11 .040 
16 -- Shekomeko Creek 26.2 cfs -- 54 32 17 5.0 I. 35 
at Pine Plains mgd/sq mi -- I. 33 .79 .42 .12 .033 
17 -- Stony Creek 22.2 cfs -- 33 15 3.8 .4 .10 
at Tivol i mgd/sq mi -- .96 .44 .11 .012 .003 
18 I B-3647 Saw Ki II 6.31 cfs -- 8.0 4.0 2.7 .5 .18 
at Rock Ci ty mgd/sq mi -- .86 .43 .28 .05 .019 
19 I B- 3648 Saw Ki 11 20.9 cfs 68 29 14.5 7.5 4.6 2.5 
at Red Hook mgd/sq mi 2.00 .86 .43 .22 .136 .077 
20 I B-3720. I Landsman Ki II 11.4 cfs -- 14 7.2 3.5 1.0 .00 
at Rh i nebeck mgd/sq mi -- .83 .43 .20 .06 .000 
21 IB-3720.2 landsman Ki II 22.6 cfs -- 24.5 13.5 7.0 2.3 .15 
near Rhi necl i ff mgd/sq mi -- .70 .38 .20 .06 .004 
22 I B-3 720. 3 Fallsburg Creek 3.78 cfs -- 4.7 1.95 .73 .14 .01 
nea r Rh i nebec k mgd/sq mi -- .85 .35 .12 .03 .003 
23 I B-3720.4 Crum Elbow Creek 17.3 cfs 60 25 12 5.1 1.9 .15 
at Hyde Park mgd/sq mi 2.09 .86 .42 .18 .065 .006 
24 I B-3720.5 Fall Ki 11 16.6 cfs -- 20 8.5 3.6 .9 .1 
at Poughkeepsie mgd/sq mi -- .78 .33 .14 .035 .004 
25 -- Casper Creek 10.1 cfs -- IS 8.4 4.4 1.5 .44 
near Wappingers Falls mgd/sq mi -- .96 .54 .28 .097 .029 
26 -- Wappinger Creek 15.4 cfs -- 25 15 6.0 2.0 .6 
at Mcintyre mgd/sq mi -- LOS .63 .25 .084 .025 
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Table 7.-- Summary of streamflow characteristics, Dutchess County streams (Continued) 
(Adjusted to standard period 1931-60) 


Si te Station Drai nage Lowest average flow for 
No. No. Station name or site area Discharge which was equaled or exceeded 7-day. I O-yea r 
(pI. I) (sq mi) for indicated percent of time recu r rence i n te rva I 
10 30 50 70 90 
27 -- Cold Spring Creek 1.10 cfs -- -- -- -- 0 0.0 
near Lafayettevi I Ie mgd/sq mi -- -- -- -- .000 .00 
28 -- do. 1.69 cfs -- -- -- -- 0 .0 
mgd/sq mi -- -- -- -- .000 .00 
29 -- Cold Spring Creek Tributary .84 cfs -- -- -- -- 0 .0 
near Lafayettevi lie mgd/sq mi -- -- -- -- .000 .00 
30 -- Cold Spring Creek 10.1 cfs -- 16 8.2 3.6 1.0 .35 
at Hcl ntyre mgd/sq mi -- 1.02 .46 .23 .065 .023 
3 I -- Hunns Lake Creek 7.12 cfs -- II 5.6 2.3 .45 . IS 
at Bangall mgd/sq mi -- 1.00 .51 .21 .039 .013 
32 -- Wi I low Brook 3.69 cfs -- 3.0 1.6 .7 .15 .005 
near Stanfordvi lIe mgd/sq mi -- .53 .28 .12 .026 .001 
33 -- Hi 11 Brook 11.9 cfs -- 19 10 4.3 1.8 .75 
at Hi I I brook mgd/sq mi -- 1.04 .54 .23 .097 .041 
34 18-3721 East Branch Wappi nger Creek 33.3 cfs 95 47 27 14 5.5 2.1 
near Clinton Corners mgd/sq mi 1.82 .89 .52 .27 .107 .042 
35 18-3722 Wapp i nge r Creek 92.4 cfs 310 140 75 33 13 4.8 
near CI i nton Corners mgd/sq mi 2.21 1.00 .54 .23 .091 .034 
36 -- Little Wappinger Creek 10.8 cfs -- IS 6.4 1.6 .53 .20 
at Bullshead mgd/sq mi -- .90 .38 .10 .032 .012 
37 I B-3723 Li ttle Wappinger Creek 32.9 cfs 94 41 21 8.5 21 .35 
at Sal t Point mgd/sq mi 1.89 .82 .42 .17 .042 .007 
38 18-3724 Great Spri ng Brook 15.7 cfs 49 20 10 3.3 .5 .11 
at Pleasant Valley mgd/sq mi 2.02 .82 .41 .13 .020 .005 
39 -- Drake Brook 10.0 cfs -- IS 7 2.0 .15 .00 
at Pleasant Val ley mgd/sq mi -- .97 .45 .13 .010 .000 
40 -- Drake Brook Tri buta ry 4.73 cfs -- -- I.I .75 .40 .15 
at Pleasant Valley mgd/sq mi -- -- .15 .10 .055 .021 
41 I B-3725 Wappi nger Creek 181 cfs 600 280 159 62 21 7.6 
near Wappi ngers Fall s mgd/sq mi 2.12 .99 .54 .22 .078 .027 
42 -- Wha I ey Lake Stream Tri buta ry 1.07 cfs -- -- -- .60 .14 .00 
nea r Wes t Pawl i ng mgd/sq mi -- -- -- .36 .084 .000 
43 -- Whaley Lake Stream 7.51 cfs -- II 6.0 3.0 .60 .17 
at Wes t Pawl i ng mgd/sq mi -- .95 .52 .25 .052 .015 
44 -- Whaley Lake Stream 17.9 cfs -- 27 14 5.4 1.4 .3 
at 8eekman mgd/sq ml -- .97 .50 .19 .052 .011 
45 -- Frog Hollow Brook 3.23 cfs -- 4.2 2.4 1.2 .32 .10 
at Green Haven mgd/sq ml -- .84 .50 .24 .065 .019 
46 I B-3728 Fishklll Creek 57.3 cfs 200 93 52 26 7.4 1.9 
at Hopewell Junction mgd/sq ml 2.29 1.06 .60 .30 .085 .023 
47 -- Shenandoah Brook 17.1 cfs -- 25 13 5.0 .55 .04 
near East Fi shki II mgd/sq mi -- .98 .51 .19 .019 .001 
48 -- Whortleki II Creek 4.94 cfs -- -- -- -- -- -- 
near Hopewell Junction mgd/sq mi -- -- -- -- -- -- 
49 -- do. 5.90 cfs -- -- -- 2.05 1.55 LIS 
mgd/sq mi -- -- -- .22 .169 .126 
50 I B-3728.5 Whortleki II Creek 7.37 cfs 19.5 10.5 5.6 3.8 2.5 1.8 
at Hopewell Junct i on mgd/sq mi 1.62 .87 .46 .32 .206 .156 
51 -- I BH St ream 2.18 cfs -- 3.4 1.9 1.0 .45 .17 
at Wi ccopee mgd/sq mi -- 1.00 .55 .30 .13 .050 
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Table ].-- Summary of streamflow characteristics, Dutchess County streams (Continued) 
(Adjusted to standard period 1931-60) 


Site Station Ora I nage Di scharge whl ch was equaled or exceeded Lowest average flow for 
No. No. Station name or site area for indicated percent of time 7-day, 10-year 
(pt. 1) (sq ml) 10 30 50 70 90 recurrence Interval 
52 -- Sprout Creek 27.6 cfs -- -- -- 16 4.8 0.10 
at Freedom Plains mgd/sq mi -- -- -- .36 . II .002 
53 -- Jackson Creek 11.4 cfs -- 17.5 9.2 4.0 2.5 .00 
nea r Noxon mgd/sq ml -- .99 .52 .23 .14 .000 
54 18-3729 Sprout Creek 51.4 cfs -- 75 34 16 4.3 .3 
near FI shki 11 PI ai ns mgd/sq mi -- 1.02 .46 .20 .052 .004 
55 -- WI ccopee Creek 9.02 cfs 30 14 8 3.9 1.1 .45 
at WI ccopel! mgd/sq mi 2.15 1.04 .59 .28 .078 .032 
56 -- Clove Creek 12.6 cfs -- 26 13 6.0 1.9 .2 
nea r Beacon mgd/sq ml -- 1.33 .64 .31 .094 .010 
57 18-3735 Fishki 11 Creek 190 cfs 680 315 170 82 25 6.0 
at Beacon mgd/sq mi 2.36 1.10 .59 .28 .086 .021 


The reader is reminded that the value of flow at a point on the duration 
curve is the rate of flow which will be equaled or exceeded for a specified 
percentage of time, not every year but over a long period of time. A flow 
rate of less than that shown for the 90-percent duration point will probably 
occur every year but not necessarily for 36 days in a row (10 percent of the 
year) or for a total of 36 days every year. 


While most of the streamflow data are compiled and analyzed on a water- 
year basis (October 1 to September 30), low-flow analyses are made on a 
climatic-year basis (April 1 to March 31) so that the late summer and early 
fall low-flow period is treated as a single occurrence rather than as part 
of 2 yearly periods. 
As a further check on the flow at the 90-percent duration point (pl. 4) 
and to assist in improving the delineation of areas, a concerted streamflow 
reconnaissance was conducted during a 2-day period in mid-July 1966. Flow 
conditions were observed or flow measured at every major highway stream 
crossing throughout the county (Routes 9, 22, 44, 55, 199, and Taconic 
Parkway). Results indicated that, at the 90-percent point (low-flow index), 
streamflow was less than 0.1 cfs (65,000 gallons per day) at 140 out of 191 
sites inspected (appendix table 32). 


Although flow data have been shown on a regionalized basis in plates 
2-5, this does not preclude the possibility that the flow in a particular 
stream may vary considerably from the general pattern for the region in 
which the stream is located. If detailed information is needed at a 
specific site on a stream, a series of flow measurements should be made 
under a variety of hydrologic conditions and the results analyzed in 
relation to the behavior of two or more nearby streams where continuous 
records of flow are available. 


This fact was pointed out by the discovery of four small streams in 
the county which were found to yield relatively high unit flows under low- 
flow conditions. All four were fed near their headwaters by one or more 
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large springs, the flow from which occurred at a temperature of about 51 o F. 
These flowing springs were (1) Cold Spring, located adjacent to County 
Highway 53 just north of Stissing Road near Mcintyre; (2) Clove Spring, off 
County Route 9 near North Clove; (3) a group of springs feeding Whortleki11 
Creek between Clove Road and Creamery Road north of Hopewell Junction, and 
(4) a group of springs feeding Lakes Kill near Cokertown. 


Flow in Whortlekill Creek is recorded at the gaging station at Hopewell 
Junction and is unusually uniform during a large part of each year. During 
periods of low flow, the contribution of water from this stream makes up a 
considerable percentage of the flow in Fishkill Creek at Beacon to which 
Whortlekill Creek is tributary -- a much greater percentage than the 
drainage-area ratio would indicate. 


Flow from Cold Spring was measured as 2.78 cfs on June 23, 1966, and 
0.64 cfs on July 6, 1966, the latter at a time when most streams in the area 
were flowing at about the 90-percent duration point. 


Clove Spring flow was estimated on July 13, 1966 to be about 1 cfs when 
area streams were also at about the 90-percent duration point. 


It is expected that several other springs listed by Simmons and others 
(1961) may yield considerable volumes of water. Some of these were inspected 
and found to be dry during the week of July 5-8, 1966. The fact that there 
are a number of f10wing springs in Dutchess County further emphasizes the 
need for careful evaluation of a stream before specific recommendations are 
made for using the low flow of the stream. 


Other sites in the county where larger than average low flows were 
indicated (table 7) were ones in the upper part of Tenmile River (Nos. 2-7), 
Sawki11 at Red Hook (probably largely the result of flow in Lakes Kill), 
Casper Creek, Wappinger Creek above Mcintyre, Burton Brook, Shekomeko Creek 
in the northern part of the county, East Branch Wappinger Creek and its 
tributaries, Wha1ey Lake Stream Tributary flowing out of Nuclear Lake, and 
a stream in East Fishkill near the IBM plant which is called IBM Stream 
in this report. 


FLOOD MAGNITUDE AND FREQUENCY 


Dutchess County, along with most parts of New York State, has been 
subjected to significant floods in the past and may expect equally severe 
or even greater floods in the future. The areas most serious1y damaged by 
floods have been in the Wappinger and Fishkill Creek basins. Whereas in 
much of the State, major f100ds are caused usua11y by spring rain and 
snowmelt, in Dutchess County floods are often the result of coastal storms 
or hurricanes. 


The three greatest floods during the period 1929-65 occurred in 
September 1938 and in August and October 1955. A11 three were the result 
of severe coastal storms. 
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On the basis of a statewide study of the magnitude and frequency of 
floods (Robison, 1961) the August 1955 f100d on Wappinger Creek was of a 
magnitude that could be expected on the average of only once in over 100 
years. The same study reveals that the September 1938 flood was one that 
could be expected to occur on the average of only once in about 75 years. 
Another way of expressing this is to state that the chance of a flood of 
the 1955 magnitude occurring in any year is less than 1 in 100, and of the 
1938 flood, 1 in 75. 


Although the floods of 1938 and 1955 were outstanding, many f100ds of 
a lesser magnitude occurred during the 37-year period of record. Table 8 
lists the peak discharges on Wappinger Creek near Wappingers Falls above 
a base discharge of 1,500 cfs (a value so selected that an average of about 
three peaks a year are listed). Appendix table 13 lists peaks on other 
streams above selected base discharges. A review of table 8 shows that the 
three highest peaks were recorded in August, September, and October. The 
next five highest peaks occurred in January, February, and March. Irrespec- 
tive of magnitude, the largest number of peaks (27) occurred in March, 
followed by 19 in April and 14 in February. During the summer and early 
fall the total number of peaks was 16 as shown in figure 15. On the basis 
of this information it appears that the chance for flooding is greatest 
from December through April. Nevertheless, the possibility of severe 
flooding during the late summer and early fall is still appreciable. 


Usually f100d peaks do not occur simultaneously throughout a stream 
system. Peaks occur first upstream and then progress downstream except in 
cases of storm centers moving upstream which sometime reverses the order of 
peaking. For this reason lists of peaks are useful for making a time 
analysis of the occurrence of peaks downstream from a given location. In 
the Wappinger basin, during 1958-60, flood peaks occurred at the gaging 
station near Red Oaks Millon the average of 8 hours after being recorded 
at the gage near Cl inton Corners, a distance of 16 miles. The flood 
magnitude at the downstream gage was on the average about 1.8 times as 
great as that at the upstream gage, partly because of the increase in 
drainage area from 91 to 181 square miles. Eighty percent of the peaks 
at Red Oaks Mill occurred f'rom 6.5 to 9.5 hours later than at Clinton 
Corners. For all peaks the time of travel varied from 4.5 to 10.5 hours. 


A similar analysis for Fishkill Creek on March 13, 1962 shows that a 
flood peak occurred at Beacon about 15 hours after it was recorded at 
Hopewell Junction 13 miles upstream. At Beacon the discharge was about 
twice that at the upstream station. However, the drainage area at Beacon 
is nearly 3 1/2 times that at Hopewell Junction. On February 9, 1965, 
the peak at Beacon was 980 cfs and that at Hopewe11 Junction was 450 cfs, 
about the same ratio of discharge as on March 13, 1962. For this peak 
the time 1ag was 22 hours. 


These were comparatively small peaks. When records of higher peaks 
are available some different ratios of magnitude may be found, as we11 as 
different trave1 times. 
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Table 8.--Peak stages and discharges (base 1,500 cfs), 
Wappinger Creek near Wappingers Falls 


Date 


Gage 
height Discharge 
Time (feet) (cfs) 


Date 


Gage 
height Discharge 
Time (feet) (cfs) 


Date 


Gage 
height Discharge 
Time (feet) (cfs) 


Feb. 8, 1929 -- 8.35 2,600 Feb. 8, 1941 -- 6.83 1,980 Feb. 26, 1956 0600 7.01 2,110 
Mar. 6, 1929 -- 7.00 2,630 Mar. 22, 1942 -- 6.20 1,530 Apr. 6, 1956 0630 7.09 2,170 
Mar. 15, 1929 -- 4.62 1,510 Nov. 26, 1942 -- 6.66 1,850 Apr. 10, 1956 0500 6.24 1,5 2 0 
Apr 18, 1929 -- 5.27 1,820 Dec. 31, 1942 -- 7.60 2,600 Apr. 17, 1956 1030 6.37 1,620 
Apr. 21, 1929 -- 5.35 1,850 Mar. 25, 1944 -- 7.04 2,080 Apr. 6, 1957 2130 6.21 1,500 
Mar. 9, 1930 -- 3.95 1,200 Feb. 28, 1945 -- 6.63 1,770 Dec. 21, 1957 1630 6.90 2,130 
Mar. 29, 1931 -- 3.99 1,220 Mar. 4, 1945 -- 7.21 2,220 Mar. 4, 1958 0945 6.09 1,510 
Apr. 1, 1932 -- 6.72 1,960 May 20, 1945 -- 6.32 1,550 Apr. 7, 1958 1030 6.50 1,810 
Apr. 12, 1932 -- 6.53 1,800 Dec. 8, 1945 -- 5.94 1,230 Oct. 27, 1958 0730 6.22 1,600 
Nov. 20, 1932 -- 8.19 3,170 Mar. 15, 1947 -- 8.46 3,170 Jan. 22, 1959 0800 10.20 5,340 
Mar. 22, 1933 -- 6.92 2,120 Mar. 18, 1948 -- 8.79 3,540 Feb. 4, 1959 1930 6.37 1,710 
Sept. 4, 1933 -- 6.81 2,030 Mar. 21, 1948 -- 7.86 2,720 Feb. 10, 1959 2130 7.27 2,430 
Sept. 17, 1933 -- 7.34 2,450 Apr. 15, 1948 -- 6.39 1,580 Mar. 6 or 
Mar. 5, 1934 -- 11.78 -- Jan. 1, 1949 -- 12.52 7,730 7, 1959 -- -- 1,800 
Mar. 5, 1934 -- 11.20 5,950 Jan. 6, 1949 -- 8.43 3,220 Jan. 4, 1960 0215 7.23 2,390 
Feb. 26, 1935 -- 6.25 1,560 Nov. 9, 1949 -- 6.23 1,530 Apr. 5, 1960 2330 7.74 2,850 
Mar. 12, 1936 -- 12.13 6,880 Feb. 2, 1951 1130 6.23 1,530 Sept. 1 3, 1960 0600 6.28 1,610 
Mar. 19, 1936 -- 8.30 3,200 Feb. 8, 1951 0145 6.45 1,680 Sept. 20, 1960 2200 6.41 1,720 
Jan. 26, 1937 -- 6.76 1,930 Feb. 22, 1951 1000 6.26 1,550 Feb. 26, 1961 1345 10.29 5,450 
May 15, 1937 -- 6.32 1,610 Mar. 31, 1951 1500 7.16 2,230 June 11 , 1961 1115 7.20 2,360 
Jan. 25, 1938 -- 8.52 3,670 Apr. 4, 1951 0100 6.97 2,080 Jan. 7, 1962 -- 6.95 -- 
June 28, 1938 -- 7.87 2 , 82 0 Jan. 27, 1952 1600 6.47 1,700 Jan. 8, 1962 0115 6.42 1,730 
July 22, 1938 -- 8.08 3,000 Mar. 12, 1952 0700 6.57 1,770 Mar. 13, 1962 0615 7.35 2,500 
July 24, 1938 -- 7.68 2,660 Apr. 6, 1952 1100 7.39 2,420 Mar. 16, 1962 0315 6.54 1,820 
Aug. 11 , 1938 -- 7.24 2,310 Apr. 29, 1952 0400 6.22 1,520 Mar. 19, 1963 0330 6.42 1,730 
Sept. 22, 1938 -- 18.02 15,900 June 2, 1952 1100 7.68 2,670 Mar. 27, 1963 1600 7.80 2,900 
Dec. 7, 1938 -- 7.58 2,580 Dec. 12, 1952 0800 6.46 1,690 Jan. 26, 1964 0430 8.07 2,100 
Feb. 16, 1939 -- 7.31 2,370 Jan. 25, 1953 0400 10.11 5,230 Mar. 11, 1964 0145 6.47 1,770 
Feb. 21, 1939 -- 6.71 1,890 Mar. 14, 1953 1430 6.40 1,650 Feb. 9, 1965 -- 5.28 918 
Mar. 1 , 1939 -- 6.80 1,960 Mar. 16, 1953 1600 7.00 2,100 
Apr. 20, 1939 -- 7.46 2,490 Mar. 27, 1953 1930 7.30 2,340 Note.--Gage heights (feet) are based 
Mar. 15, 1940 -- 6.23 1,550 Apr. 8, 1953 0830 6.58 1,780 on an arbitrary datum and do 
Mar. 21, 1940 -- 6.49 1,730 Dec. 15, 1953 -- 5.66 1,170 not necessarily represent 
Mar. 31, 1940 -- 11.99 7,090 Feb. 7, 1955 1615 7.92 2,890 depth of water at any 
Apr. 9, 1940 -- 6.30 1,600 Aug. 19, 1955 1500 19.60 18,600 particular point. 
Apr. 13, 1940 -- 6.28 1,590 Oct. 16, 1955 1430 12.47 8,170 
Apr. 22, 1940 -- 6.80 1,960 


Although such analyses can be helpful, their limitations need to be 
appreciated. As is apparent, there is a wide range in the time of travel 
for different floods, and in the relative magnitude of the peaks. This 
range depends on a number of variables: the duration and intensity of 
precipitation, the length of time without precipitation prior to the storm, 
the direction of storm movement, time of year, channel conditions, extent 
of regulation if any, and topography. Lacking comparative data (as in the 
Tenmile River basin where the record from only one station is available), 
no analysis can be made. For this reason, the establishment of headwaters 
index gaging stations should be considered to assist in forecasting time 
and magnitude of downstream peaks. 


How often can floods be expected or, rephrasing the question, what is 
the expected frequency of floods? These apparently simple questions are 
really complex. Generally, in the northeast, floods c'an be expected in the 
spring when air temperature rises and the melting snow and ice accelerates 
the runoff. If concurrently there is heavy rainfall, the conditions will 
be aggravated. Floods may also occur in the fall depending on the duration 
and intensity of precipitation and ground conditions, and whether or not 
the soil is already saturated. 
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Figure 15.--Number of peaks above 1,500 cubic feet per second 
and magnitude of greatest peak, by months, 
Wappinger Creek near Wappingers Falls, 1929-65. 
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F100ds are often classified according to frequency of occurrence. 
Thus, one may speak of a 5-year flood, a 10-year flood, or even a 50-year 
flood. For comparative purposes the flood thQt, on the average, wi11 be 
equaled or exceeded once in two years frequently is used. In figure 16, 
the size of this flood, called the mean annual flood, has been related to 
the size of the drainage area. 


By means of the curve of relationship in figure 16 the mean annual 
flood for Tenmile River near Gaylordsvi11e, Connecticut, (drainage area 
203 square miles) is determined to be 3,100 cfs. For the other two major 
streams in the county, Wappinger Creek near Wappingers Falls (drainage 
area 181 square miJes) and Fishkill Creek at Beacon (drainage area 190 
square miles) the mean annual floods are 2,600 cfs and 2,990 cfs, 
respectively. 


Based on the records for a number of gaging stations in and adjacent 
to Dutchess County, a second curve of relationship between floods has been 
defined. This curve as shown in figure 17 indicates the relationship 
between the mean annual flood and the flood of any expected frequency of 
occurrence up to 50 years. 
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Example.--For a drainage area of 
60 square miles, the mean annual 
flood is 870 cubic feet per second. 
From figure 17, for a 25-year 
frequency, the rat i 0 of flood 
magnitude to mean annual flood 
is 3.8. 
The esti mated 25-year flood 
magnitude is 870 x 3.8 = 3,306 
cubic feet per second (use 3,300 
cubic feet per second) . 
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Figure 16.--Variation of mean annual flood with drainage 
area, Dutchess County streams. 


For Wappinger Creek near Wappingers Falls, the magnitude of a flood 
recurring on the average of once in 5 years would be about 3,300 cfs, and 
on the average of once in 10 years, the magnitude would almost double -- 
5,600 cfs. Since the drainage area for Fishkill Creek at Beacon is only 
9 square miles greater than that of Wappinger Creek, the flood magnitudes 
for the same frequency intervals would be about the same. Those for 
Tenmile River would be about 10 percent greater due to difference in 
drainage areas. 


- 41 - 



5 


4 
-- ... 
"'C 
0 
0 

 
co 3 

 
c:: 
c:: 
co t 
c:: 
co 
Q) I 
E 
0 2 
.p.J 
0 
.p.J 
co 
a: 


o 
2 


3 


4 


5 6 7 8 9 10 


20 


30 


40 50 


Recurrence interval, in years 


Figure 17.--Ratio of floods of selected frequency to mean annual flood. 


These computed flood magnitudes must be used only as indicators of 
what may happen. Since the design of hydraulic structures such as bridges 
must be based on some practical, economical considerations, a flood with 
a 25-year or 50-year recurrence interval often is selected as a basis for 
design. To design for the greatest flood which might occur would be 
economically unsound except in unusual cases. 


Use of regional flood frequency curves such as figures 16 and 17 is 
quite general throughout New York for design purposes. Their use in 
Dutchess County as elsewhere is limited to (1) unregulated streams and 
(2) streams draining more than 10 square miles of area. 


Although results obtained from the use of figures 16 and 17 are 
average values for the entire county, unusually high peak discharges are 
known to have occurred in the past. On August 19, 1955, water flowed 
about 5 feet deep over two 30-foot spi Ilways below Lake Geneva in the 
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Little Wappinger Creek basin. This is equivalent to a peak rate of flow 
of 2,200 cfs or about 630 cfs for each square mile of drainage area. A 
few miles to the northeast in Columbia County, a unit rate of flow of 
680 cfs per square mile was measured on Bashbish Brook at Copake Falls 
during the October 1955 flood. A considerably higher peak rate, 3,200 
cfs per square mile, was estimated as flowing over the Beacon Reservoir 
spillway on July 14, 1897 (1902 Report of N.Y.S. Engineer and Surveyor). 


A list of all known maximum discharges of New York streams has been 
published (Robison, 1965) as a summary source of this type of information. 


The bridge engineer will find the above data useful for proper design 
of bridges and culverts in Dutchess County. However, he is faced with two 
other considerations: (1) that of estimating the impact of future manmade 
changes in a drainage basin, and (2) that of adequate maintenance of the 
drainage structure in the years following construction. A large number of 
drainage structures (bridges and culverts) throughout New York State and 
in Dutchess County as well have lost some part of their original design 
capacity as a result of inadequate maintenance of the stream channels above, 
at, and below the structures. Floods cannot pass a drainage structure 
effectively if they cannot enter, are hampered in flowing through it, or 
the flow is impeded downstream from the structure. Adequate maintenance 
of the stream channel is a "must." 


For the same reasons, stream channels must be adequately maintained 
and kept free of encroachments even when a drainage structure is not 
involved. Adequate control of the normal course of a stream by county or 
town officials to prevent encroachment, and a program for snagging and 
clearing stream channels are essential to effective flood-control efforts. 


Unfortunately, a large number of the streams in Dutchess County 
where highway crossings are necessary, drain areas of less than 10 square 
miles (normally the lower limit of applicability of the flood frequency 
relation shown in figure 16). 


However, for small bridges and culverts in Dutchess County a workable 
design flood may be estimated by extrapolating, with caution, the curve of 
figure 16, or by use of a technique developed by the U.s. Bureau of Public 
Roads (1961) for estimating peak discharges from small watersheds. 


Once the design flood is determined by one of these methods, its 
magnitude can be adjusted by engineering judgment and an adequate, economic 
structure planned. 
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WATER QUALITY OF STREAMS 
I N 0 UTCHESS COUNTY 


MAJOR FACTORS THAT BEAR ON WATER QUALITY 


What are the major factors that bear on the chemical quality of 
the water in streams in the county? The two most important are the mineral 
composition of the rocks in the drainage basins and the magnitude of stream 
runoff. A third factor is pollution which has been studied and reported on 
as part of the State's stream classification program, and is not discussed 
in this report (New York State Health Dept. 1952, 1960, 1963). 


In the three major river basins - Wappinger Creek, Fishkill Creek and 
Tenmile River which comprise 71 percent of the total county area, calcium 
carbonate (limestone) and calcium-magnesium carbonate
(dolomite) are the 
predominant chemical compounds in the bedrock. Overlying the bedrock are 
unconsolidated deposits of till and sand and gravel which generally have 
a chemical composition somewhat similar to the parent bedrock. In addition 
to the calcium, magnesium, and carbonate, silica, iron, sodium potassium, 
chloride, sulfate, and fluoride compounds are found in the consolidated and 
unconsol idated rocks. These, then, make up the natural environment with 
which water is in contact. They are the sources of supply for the chemical 
substances that contribute to the water quality of streams in the county. 


But 
qual ity. 
per unit 
a greater 
itself. 


the kind of material in solution is only one aspect of water 
How much is in solution -- that is, the concentration of quantity 
volume -- is another. The concentration of a given substance has 
bearing on the water use than the mere presence of the substance 


Generally, the kinds of substances in all streams remain constant 
(assuming that there is no inflow of waste), but the concentration of dis- 
solved matter may fluctuate considerably. Here streamflow is a controlling 
factor. During periods of heavy precipitation and accelerated surface 
runoff, time of contact with the rocks and soils is short, little material 
is dissolved, and therefore, concentrations of dissolved material are low. 
Flowing into a stream channel, such dilute waters will contribute only small 
amounts of mineral matter to the main stem and, in addition, will reduce the 
concentrations of any chemical substances already in solution. In contrast, 
during periods of low flow, a large portion of stream discharge (at times 
all of it) consists of ground-water inflow. Since ground water is generally 
more mineralized than surface runoff, concentrations of dissolved material 
increase. 


These, then, are the factors that bear on the development of chemical 
quality of water in Dutchess County streams, the mineral environment, and 
dilution. How they are reflected in the data that were collected is 
discussed in the next section. 
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CHEMICAL QUALITY 


Because of the widespread occurrence of limestone and dolomite in the 
river basins in the county, the chemical composition of water from all 
streams consists principally of calcium, magnesium, and bicarbonate with 
lesser amounts of other constituents such as sodium, potassium, sulfate 
and chloride. For example, in water from Tenmile River, located in the 
eastern part of the county, about 85 percent of the dissolved solids 
consist of calcium, magnesium and bicarbonate (see appendix tables 14 and 
15). Similarly, Wappinger Creek and Fishkill Creek and many of their 
tributaries contain large concentrations of these three constituents and 
lesser amounts of other constituents (see appendix tables 16-20). 


Because of the large concentrations of calcium and magnesium, water 
hardness is a problem in Dutchess County streams. Hardness is a character- 
istic that is apparent from the formation of a curd when soap is used or is 
apparent from a precipitate which forms a scale as in tea kettles or in hot 
water boilers. However, these conditions will not be apparent if the 
concentrations of calcium and magnesium are low enough. If the concentra- 
tions of both calcium and magnesium are about 20 ppm, or less, the hardness 
of water will be about 60 ppm. Such a water would be considered soft and 
would not cause the conditions mentioned above. (As a guide: water having 
a hardness of 0-60 ppm is considered soft; if the hardness ranges from 
61-120 ppm, the water is moderately hard; it is hard if the hardness 
ranges from 121-180 ppm and very hard if it is above 180 ppm.) 


Generally, in waters from streams in the county, hardness ranges from 
moderately hard to very hard. Although the range for Tenmile River shown 
in table 9, is 64 to 267 ppm for the period 1958-60, in 95 percent of the 
samples hardness equaled or exceeded 109 ppm and the average hardness was 
154 ppm. The range of hardness in Wappinger Creek was 78 to 253 ppm and 
that for Fishkill Creek was 48 to 133 ppm. The lower concentration of 48 
ppm was well within the soft-water range but it was determined in only one 
composite sample collected during the spring runoff in 1962. Figure 18 
shows the monthly mean hardness for these three major streams in the county. 
All of the values for Tenmile River fall in the hard-water range, irre- 
spective of time of year (or more correctly, irrespective of streamflow 
conditions). For Wappinger Creek, water was in the moderately hard range 
only from December through April (for the period shown). The monthly mean 
values for Fishkill Creek were in or near the moderately hard range most 
of the time. 


Plate 6 shows the distribution of hardness and dissolved solids in some 
of the smaller streams in the county. The hardness values shown are based 
on an analysis of a single water sample collected at each of the points 
shown. Although the data are not as numerous as those for the major streams, 
they are indicative of the water quality (insofar as mineral content is 
concerned) during low-flow conditions when practically all the streamflow 
consisted of ground-water discharge. 
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- enmlle River near Gaylordsville, Connecticut, 195960 


-Wappinger Creek near Wapplngers Falls, 1963-64 


r--Flshklil Creek at Beacon, 1961-62 
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Figure 18.--Monthly mean hardness as CaC03 for:, Tenmile River near 
Gaylordsville, Conn. 1959-60; Wappinger Creek near 
Wappingers Falls, 1963-64; and Fishkill Creek at 
Beacon, 1961-62. 


In table 9 (and others), two types of values are reported; calcium 
and magnesium hardness, and noncarbonate hardness. The combination of 
calcium and magnesium with bicarbonate precipitates in boilers as a carbon- 
ate forming a soft scale, comparatively easy to remove. In contrast, non- 
carbonate hardness consists of calcium and magnesium in combination with 
sulfate and chloride which deposits as a hard scale, difficult to remove. 


Usually, as in Tenmile River and Fishkill Creek, the concentration of 
noncarbonate hardness is well below that of carbonate hardness. However, 
in water from Wappinger Creek, on three occasions during 1963 and 1964, the 
sulfate concentrations were very high (101 ppm, 101 ppm, and 129 ppm; 
appendix table 17) and the noncarbonate hardness in two samples was the 
same as that of carbonate hardness - 105 ppm. Because such high concen- 
trations of sulfate are not characteristic of water from Wappinger Creek, 
the unusual values are attributed to pollution, possibly sulfuric acid 
contamination. This is strongly suggested by the values of 4.1 and 4.2 on 
the pH scale which are indicative of an acid condition. 


As mentioned previously, change in streamflow is one of the factors 
that produces variations in the concentrations of the individual elements 
in solution; the concentrations decrease as streamflow increases and 
increase with decrease of streamflow. In turn, there is comparable change 
in the dissolved-solids content (also, in the specific conductance, an 
approximate measure of dissolved solid
 and in the hardness. Thus, the 
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dissolved-solids concentrations decrease during the heavy runoff of spring 
thaws. In contrast, higher concentrations are usually measured during the 
low flows of late summer and early fall. At such times, stream runoff 
consists mostly of ground water that has seeped into the streams and contains 
more mineral matter than the overland runoff. This general relationship is 
illustrated in figures 19 and 20. 
Anomalies sometimes appear, as for Wappinger Creek (fig. 20). For 
example, as streamflow increases there may be a substantial rise in the 
dissolved solids content rather than a reduction. Why does this condition 
arise? It might be caused by the flushing of highly concentrated water that 
has accumulated in swamps and pools along the streams, by the solution of 
weathered minerals that have accumulated on the land surface between rains 
(Hendrickson and Krieger, 1960, p. 67), or by a release of ponded wastes by 
industries. Anyone of these conditions or a combination of them will 
produce departures (at times substantial) from the general trend. Although 
the dissolved-solids content of any given stream typically diminishes when 
stream discharge increases, it is difficult to make a precise prediction of 
a dissolved-solids concentration for a particular stream discharge. 


Thus far, the discussion has centered about the hardness of surface 
waters in the county. This is believed to be the main water problem insofar 
as mineral content is concerned. Nevertheless, at times, iron could be a 
troublesome constituent in water from Wappinger Creek. Table 17 (appendix) 
shows iron concentrations as high as 6 ppm. Such high concentrations 
(any above 0.3 ppm) would precipitate and cause discoloration. The chloride 
concentrations in some water samples from Wappinger Creek and the nitrate 
concentrations in samples from Fishkill Creek indicate pollution of undeter- 
mined origin. These are additional problems that would have to be con- 
sidered if a given stream were to be used as a source of water supply. 


Fortunately, in regard to the main problem of hardness, treatment can 
be applied to reduce the concentrations of calcium and magnesium and the 
water made as soft as desired. The iron problem could also be solved by 
suitable treatment. In either case, this does not imply that the water 
would be potable. The sanitary quality of the water would have to be 
determined and suitable treatment measures undertaken in order to remove 
any health hazard. 


Such is the water quality of surface waters in the county. Because 
of the geologic environment, water from streams in the county will always 
contain sufficient quantities of calcium and magnesium to cause moderate 
hardness. This will be a continuing problem insofar as surface waters are 
concerned. 


- 48 - 



I 
I \ 
,:.>
 
. '.'1 . . 
. :. . . . . . . 
300 -' '..... -L-.;-'
.'-' 1 
. .... "':'
:
 
i..
 
200 I 
100 


300 


250 


200 i 


M 

 
50 u 

 
00 J!J 
J 


50 


200 


400 


800 


800 


1000 1200 1400 1800 1800 
Dally mean dIscharge, In cubic feet per second 


2000 


2200 


2400 


2600 


2800 


o 
3000 


Figure 19.--Specific conductance, estimated hardness, and daily mean 
discharge, Tenmile River near Gaylordsville,Conn. 1959-60. 
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Figure 20.--Specific conductance, estimated hardness, and daily mean 
discharge for Fishkill Creek at Beacon, 1961-62; 
Wappinger Creek near Wappingers Falls, 1963-64. 
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TEMPERATURE 


Water temperatures follow an erratic pattern of daily change influ- 
enced by similar variations in air temperatures. Nevertheless, there is an 
annual cycle in stream temperature which is apparent when the monthly mean 
temperature is plotted as in figure 21. Except for periods of freezing 
temperatures the monthly mean air and water temperatures follow about the 
same cyclic pattern. At some locations, the pattern may be modified by 
inflow of industrial and domestic wastes. Generally, if the volume of 
waste is not too large, temperature equilibrium wi 11 be reestablished in a 
stream within a short distance from the point of inflow. Although the 
cyclic pattern is repetitive from year to year, it may be somewhat out of 
phase some years because of climatic variations. 


In Dutchess County, for the period October 1958 through September 
1960, the range of daily water temperature for Tenmile River was from 32° to 
79° F (appendix tables 21 and 22). For Fishkill Creek, temperature data are 
available for the period October 1962 to September 1963. The range of water 
temperature was 32° to 78°F (appendix table 24). Although the record is 
incomplete for Wappinger Creek (appendix table 23), the range of water 
temperature is believed to be about the same as that for Fishkill Creek. 
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Figure 21.--Monthly variations of air and water temperatures for Tenmile 
River near Gaylorsville, Conn., Fishkill Creek at Beacon, 
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PRESENT USE OF WATER FROM STREAMS 
IN DUTCHESS COUNTY 


At the present time, Dutchess County's water use for public water 
supply from all sources except the Hudson River is only about 3 percent of 
the average flow of the three major county streams. The average flow in 
Wappinger Creek and Fishkill Creek near their mouths and in Tenmile River 
at the New York-Connecticut border totals 840 cfs, equal to 543 million 
gallons per day, theoretically enough to supply 200 gallons of water each 
day to 2,700,000 people. 


PUBLIC WATER SUPPLY 


According to the New York State Department of Health Public Water 
Supply Data, Bull. 19 for 1960, there were 32 public water supplies in the 
county distributing about 11 mgd to a total of 85,000 people. Of these 
supplies, 10 were primarily surface water systems (the others obtained 
their water from ground-water sources). The city of Poughkeepsie, the 
largest public water system in the county, furnished more that 7.5 mgd of 
water, taken from the Hudson River, to more than 40,000 people. The Beacon 
system provided over 1 mgd, mostly from impounding reservoirs, to 13,000 
people. The current countywide use is estimated to be 26 mgd, of which 8 
mgd is obtained from the Hudson River and 18 mgd comes from within-county 
sources. 


In a County Health Department inventory made in 1966, and reproduced 
herein as appendix table 25, surface water is shown to be the major source 
of supply. Smaller supplies depend on ground-water sources. 


RECREATION 


To say that all unpolluted streams, lakes, and ponds in Dutchess 
County are used for recreational purposes at one time or another would be, 
no doubt, a true statement although actual figures are lacking. Dutchess 
County has over 600 miles of named streams in addition to 45 miles of Hudson 
River shoreline. Most of these streams and hundreds of miles of unnamed 
creeks are capable of supporting some type of fish life. Over the past 10 
years, 18 county streams have been stocked with brook and brown trout by the 
New York State Conservation Department. In 1965 about 42,000 trout were 
placed in streams throughout the county. 


In addition to the many streams, the county has within its borders all 
or part of 93 named ponds and lakes (appendix table 26) and a larger number 
that have no official name. Although some of these ponds are small, many are 
of considerable size. Unfortunately, only a few are open to the public 
because of private ownership. 


"Parks and Outdoor Recreation Facilities," published by the County 
Planning Board in 1963, lists only 15 boating sites, 7 of which are classi- 
fied as public. Of these, 4 are on the Hudson River. Twenty-one public 
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swimming facilities are listed including two in state parks, two in county 
parks, four in the city of Poughkeepsie, and seven in town recreation areas. 
No listing of public fishing areas is included in the inventory. 


AGRICUL TURE 


Only a limited amount of surface water has been permanently developed 
for agricultural purposes in Dutchess County. Most of this development is 
in farm ponds used for watering stock. However, the practice of irrigating 
fruit and vegetable crops during periods of deficient rainfall has been 
increasing during recent years. Experience has shown that crop quality and 
quantity can be improved by supplying water during critical periods when 
soil moisture is being depleted faster than it is replenished. 


These periods of deficient soil moisture often occur when streamflow 
is very low and the water is not available for irrigation. To alleviate 
this situation, storage facilities should be considered in order to retain, 
for irrigation purposes, excess runoff whenever it occurs. In 1957, 1964, 
and 1965, when both rainfall and streamflow were deficient, several hundred 
acres of land were irrigated largely by water pumped from farm ponds 
constructed with the possibility of irrigation in mind. The rest of the 
water was pumped from flowing streams. Many of the farm ponds were refilled 
by pumping water from nearby streams or were replenished by pumping from the 
ground-water aquifers hydraulically connected with such streams. 


Because the average annual rainfall in Dutchess County during the 
growing season (May to September) is adequate for most crops, irrigation as 
a general practice is not extensive. Rather, supplemental irrigation during 
short periods of dry weather is the more common procedure. 


WASTE DISPOSAL 


The U.S. Public Health Service in its 111962 Inventory of Municipal 
Waste Facilities ll listed 22 community sewer, or sanitary districts in 
Dutchess County. The facilities served a total of 92,400 people. In addi- 
tion, six institutional sewage systems served about 25,000 people. Of the 
22 systems, 6 discharged untreated wastes, 5 discharged into the 
Arlington Sewer District and into the Poughkeepsie Sewer District (thence 
into the Hudson River). Four of the untreated discharges were into the 
Tenmile River and the other two into the Hudson River. All of the insti- 
tutions provided treatment before the waste was discharged into a stream. 
A list of principal public sewage systems in the county in 1966 appears in 
appendix table 27. 


Since 1962 several IIpackage plants" have been constructed to handle 
the wastes from new housing developments. According to Mr. Henry Scoralick, 
Dutchess County Public Health Engineer, tertiary treatment is required for 
all these plants so that the effluent will be equal or better in quality 
than the receiving water. 
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Dutchess County is amply supplied with streams in which adequately 
treated domestic and industrial wastes are or can be discharged. Flow in 
some of the receiving streams is adequate to provide a considerable amount 
of self-purification. However, adequate treatment before discharge is 
still an unquestioned necessity. 
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HOW TO IMPROVE DUTCHESS COUNTY.S 
WATER SITUATION 


STORAGE 


As stated earlier in this report, the average flow in Wappinger Creek, 
Fishkill Creek, and Tenmile River totals 840 cfs, equal to 543 million 
gallons per day. However, flow in the streams is below this average 70 
percent of the time and may be insufficient to meet a specific demand for 
water. Development of a stream beyond the minimum flow can be accomplished 
by providing facilities for storing water at times when flow exceeds demand. 


The most common means of providing storage is a surface reservoir. The 
size of the reservoir will depend on the storage required to meet the draft 
rate established, the economic consequences of temporary deficiency in 
draft, the amount of evaporation from the reservoir, the required releases 
for recreation and waste-dilution purposes, and the probable reduction in 
reservoir capacity because of sedimentation. 


On the basis of past records of flow at a potential reservoir site, 
volumes of storage required to maintain specific draft rates can be deter- 
mined after a draft rate has been selected and a value of a probability of 
failure assigned. 


Table 10 is the output of a computer analysis (of daily discharges) 
for within-year storage for Wappinger Creek near Wappingers Falls for draft 
rates varying from 5 to 100 cfs. I t wi 11 be noted that for a draft rate of 
5 cfs, within-year storage would have been required only twice since 1929. 
However, for a draft rate of 20 cfs, some storage would have been required 
almost every year. Underlined figures in the table (during the year 
beginning April 1, 1964 only) indicate that the tabulated storage required 
was not replenished by the following April 1 and, therefore, the correspond- 
ing draft could not be maintained by within-year storage. 


Examination of the storage requirements for a 40-cfs (26-mgd) draft 
rate indicates the need for a maximum of 5,378 cfs-days or 10,667 acre-feet 
in 1964-65 (1 cfs-day equals about 1.98 acre-feet). If past experience is 
repeated in the future, storage capacity of more than 10,000 acre-feet 
would be needed on the average of once in 36 years. This is equivalent to 
a 1.7 square mile reservoir with an average depth of 10 feet. No allowance 
is made here for evaporation losses from the water surface, seepage losses, 
or loss of capacity resulting from sedimentation, all of which would 
require additional storage capacity. Actual operating plans usually involve 
nonuniform draft rates, requiring further analysis. 


Figure 22 shows the probability of failure of a specific size reser- 
voir on Wappinger Creek near Wappingers Falls to meet draft rates of 30, 40, 
and 60 cubic feet per second in any 1 year. These curves were derived from 
a frequency analysis of the annual data listed in table 10. Appendix tables 
28 and 29 similarly summarize storage requirements on Fishki11 Creek and 
Tenmile River and were obtained by computer analysis of daily discharge data. 
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Tab1e lO.--Annua1 storage requirements, station number 1-3725, 
Wappinger Creek near Wappingers Fa11s 


Storage, in cfs-days, required to maintain the following draft rates 
during year beginning April 1 
5 10 20 30 40 60 80 100 
1929 13 314 1,077 3,386 6,140 9,640 
1930 121 341 835 2,001 3,940 7 , 1 30 
1931 24 319 1;039 3,071 5,817 8,763 
1932 2 7 158 436 1,213 2,987 5,022 7,220 
1933 128 560 1,161 2,552 4,060 5,808 
1934 1 164 505 1,553 2,910 4,347 
1935 510 1 ,442 2,499 5,095 8,003 11,283 
1936 33 666 1,727 3,024 6,024 9,648 13,512 
1937 12 231 1,083 2,093 
1938 2 84 
1939 20 769 1,912 3,207 6,381 11 ,378 16,787 
1940 27 224 836 1,712 3,891 
1941 3 592 1,841 3 , 139 5,923 8,962 12,868 
1942 26 333 699 2,389 4,371 6,803 
1943 126 678 1,406 3,097 5, 102 7,201 
1944 39 218 991 3,085 5,430 7,889 
1945 108 
1946 125 436 1 , 783 4,769 8,497 12,604 
1947 69 510 1,190 2,757 4,500 6,368 
1948 297 945 1 ,774 4,158 7 , 142 10,268 
1949 363 1 ,341 2,977 6,492 10,143 13,870 
1950 3 148 584 2,576 5 , 192 8, 1 20 
1951 124 470 2 , 1 08 4,499 7 , 122 
1952 4 189 951 3 , 185 5,901 
1953 22 496 1,423 2,468 4,959 7,843 11,217 
1954 61 405 960 2,421 4,088 5,818 
1955 127 414 759 1,599 2,513 3,541 
1956 11 223 549 1,642 3,876 6,958 
1957 182 1,160 2,581 4,213 7,760 11 ,463 15,371 
1958 36 209 698 1,909 3,208 5,088 
1959 61 323 755 1,836 3,369 5 ,684 
1960 14 179 426 1 ,046 
1961 9 153 805 2,791 4,952 7,727 
1962 24 368 1 ,468 2,751 5,691 9,057 12,525 
1963 172 874 1,760 3,721 5 ,899 8,451 
1964 39 270 1 , 370 3 , 1 24 5,378 1 ° , 198 15,336 20,534 
Note.--Underlined figures (for year beginning April 1, 1964) 
indicate that reservoir would not have refilled 
by March 31. 
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This type of analysis is for within-year storage needs only, under the 
assumption that the storage facility is full at the time draft begins to 
exceed inflow. If a drought were to continue for more than a single year 
so that the reservoirs were not refilled at any time during the year, a 
more detailed analysis of storage requirements would need to be made. To 
avoid such a situation, it is the general practice not to assume a draft 
rate greater than the smallest annual flow of record. 


It is not within the province of this report to select sites for 
storage facilities or to design such facil ities. However, the data con- 
tained herein can be of immeasurable help to those involved in such design, 
and to State or local officials who want assurance that the water supply is 
adequate to operate the storage project. 


If electronic computer services are not available for analysis of 
daily discharge data, or if that type of analysis indicates that storage 
during 1 year is insufficient to maintain a given draft rate, comparable 
results may be obtained by a mass-curve analysis of monthly flow figures 
(such as those presented in appendix table 11). Such analyses are usually 
confined to the periods of lowest flow in the record. 


As an example of how streamflow records can be used in this method 
of analysis to help in the evaluation of storage possibilities on a stream 
and the value of such storage on utilization of the flow in the stream, 
the following hypothetical situation is presented: 


Problem : It is desired for industrial purposes to provide 
storage on Wappinger Creek so that a uniform 
draft of 100 cubic feet of water per second can 
be met at a point near the gaging station at 
Red Oaks Mill near Wappingers Falls. 


Analysis : Figure 23 is a graph of cumulative monthly flow 
from June 1961 through September 1966. When a 
line parallel to the selected draft-rate curve 
in the lower right hand corner of the page is 
drawn upward and toward the right from a high 
point on the mass curve, storage was required 
until the line again intersects the mass curve. 


In this example the line drawn from the high point on June 1, 1964 
fails to intersect the cumulative curve until sometime after September 1966 
(not shown). The storage required is indicated by the maximum vertical 
distance between the two lines, in this case 25,500 cfs-days on December 1, 
1965. This amount of storage is equivalent to about 2.2 billion cubic 
feet or 50,500 acre-feet, or to an area of 7.9 square miles covered to an 
average depth of 10 feet. 
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Figure 23.--Mass curve of month1y values of streamflow, 
Wappinger Creek near Wappingers Falls, 
June 1961 to September 1966. 
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Other parallel lines drawn upward and to the right from July 1961, 
June 1962, and July 1963 indicate storage was needed for a short time during 
each year, but of an amount considerably less than during the June 1964 to 
September 1966 period. Following each one of the shorter periods of 
deficiency, the reservoir would have been filled to overflowing before the 
next period of deficient flow. 


Assuming that the 1964-66 period is the most critical within the 
period of record, the maximum storage required can be assigned a recurrence 
interval equal to the length of record. 


In this example, no allowance has been made for such items as evapo- 
ration from the reservoir surface, which may be as much as 2-3 feet per 
year. 


REUSE OF WATER 


In the preceding pages of this report, the assumption has been made 
that the water would be used as water supply only once. However, under 
ordinary conditions, water can and should be used and reused until it 
reaches the ocean and loses its fresh-water qualities. In this way 
several persons may be able to use the same 150 gallons per day. 


This reuse means, however, that each user must pass on the water in 
as good a condition as when it was received. People must get away from 
the idea that water can only be used once and then thrown away. It must 
be looked upon like tableware and be carefully cleaned for reuse. 
Domestic and industrial wastes must receive a certain amount of manmade 
treatment. However, man does not have to do all the reclaiming by him- 
self. Nature exerts a lot of energy to renew the quality of a flowing 
stream after it has been defiled by pollution. But often nature cannot 
do the job alone and man must assist. The 1 ighter the load that nature 
must carry, the better the job she does of carrying it. 


The topography of Dutchess County is such that, in most instances, 
water supply can be obtained from upland sources, requires little puri- 
fication treatment, and can be distributed by gravity. However, proper 
treatment of the wastes, both domestic and industrial, must be provided 
to keep streams clean all the way to their mouths even though no 
immediate need exists for additional water supply from the lower reaches 
of the streams. 


FLOOD CONTROL 


As indicated earlier in this report, Dutchess County lies within an 
area which has experienced severe coastal storms. At times, heavy down- 
pours of rain have occurred in a few hours and have caused major flooding 
and damage in some parts of the county while having little effect in 
other parts. 
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The tendency for a stream to overflow its banks onto adjacent property 
depends on several factors. The major ones are, of course, the amount of 
rain falling during a storm and the intensity of the rain, or how rapidly 
it falls. 


According to Leopold and Langbein (1960) many streams reach bankfull 
stage on the average of twice a year. Once in 2 years, overflow occurs to 
a depth equal to the depth of the stream at average flow. Once in 50 
years, on the average, a stream overflows its banks to a depth equal to the 
average depth of bankfull stage. 


This general information can be useful in planning to keep the inherent 
right-of-way of a stream free and to deny domestic and industrial develop- 
ment the privilege of encroachment. This does not mean that the flood plain 
cannot be used. Some use may be made of the designated floodway but only in 
terms of keeping the potential dollar loss from floods to a minimum, consis- 
tent with the value of the use made of the flood plain. 


Nature helps to control floods by means of lakes, ponds, swamps or 
other ponding areas where the movement of the onrushing water is temporarily 
delayed. Such swamp and pond areas need to be retained if the natural flood- 
control features of the basin are to be preserved. Whenever possible such 
areas should be zoned to prevent destruction by housing and industrial devel- 
opment. Often such areas may be acquired by the county at small cost. 


Flood-control features of the numerous lakes, ponds, and swamps in 
Dutchess County are limited to the incidental reduction in peak flow 
resulting from temporary retention of water superimposed on the normal water 
level of the body of water. No flood-control dams or reservoirs as such are 
known to exist in the county. This natural flood-reduction action can be 
highly significant where a sizeable percentage of the drainage area of a 
basin is made up of lakes, ponds, and swamps. 


At the present time only 4 of the 20 towns (East Fishkill, Fishkill, 
Hyde Park and Wappinger) have some type of zoning ordinance related to flood 
plains. In most cases, the ordinance is not sufficiently strong to accom- 
plish ample flood-plain zoning but at least a start has been made. For 
example, the town of Wappinger has two paragraphs in its zoning ordinance 
relative to the flood plain as follows: 


Article IV, Section 411.05: Lots Under Water or Subject to Flooding . 
"No more than twenty-five (25) percent of the minimum area requirement of a 
lot may be fulfilled by land which is under water or subject to periodic 
flooding. All minimum front, side, and rear yard requirements must be 
satisfied by measurement on dry land. In areas adjacent to tidewater, no 
building or structure shall be erected with the elevation of a habitable 
floor less than five (5) feet above mean high tide level. For purposes 
of this paragraph, land which is in a stream not exceeding five feet in 
average width at mean water level, or land in a pond not exceeding fifteen 
feet in width or 150 square feet in area at mean water level, shall not be 
considered as under water. lI 
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Article IV, Section 411.06: Lots Bordering Major Streams . 
"No building permit shall be issued for the construction of any permitted 
principal or accessory use in any district within 50 feet of normal water 
edge of the main and tributary branches of Wappinger Creek and Sprout 
Creek, unless specifically permitted by the Board of Appeals and only 
after review by the Planning Board in a manner in accordance with that 
described in Section 430." 


The overalJ objective of flood-plain zoning would be to provide and 
maintain a generaJ drainage plan similar to the existing highway plan, with 
provisions to prevent obstruction of the existing drainage routes. The 
streams of the county should be considered as drainage highways to be kept 
open in the public interest just as highways, streets, and roads are kept 
open. 


Even with the considerable number of natural flood-reducing features 
of the Dutchess County landscape, floods have occurred and can be expected 
in the future. The dollar damage from future floods will be related 
closely to the success of efforts to zone out of residential or industrial 
development those areas known to have been flooded in the past. This 
requires detailed mapping to deJineate flooded areas and studies to 
evaluate the magnitude and frequency of future flooding in those areas. 
Often, zoning efforts come too little or too late. In such cases, man can 
construct flood control structures such as detention reservoirs and/or flood 
walls but the structures are costly to buiJd and to maintain. 


Single purpose flood-control reservoirs have at least one unfavorable 
characteristic. They often penal ize headwater residents in order to provide 
relief to downstream property. Many acres of good bottom land may be needed 
to afford storage for upland flood waters in order that flood crests farther 
downstream can be reduced. Often this valuable bottom land becomes produc- 
tively inactive, simply standing by to be flooded at any time when runoff 
from heavy rain or rapidJy melting snow cover offers a threat to downstream 
property. Such land contributes little to the local area's tax base. 


In March 1965 the u.S. Army Corps of Engineers submitted to Dutchess 
County "a proposal to spend Federal funds on detailed planning of a multi- 
purpose reservoir project on the Wappinger Creek basin between the hamlets 
of Pleasant Valley and Salt Point." The Corps sought to determine if there 
was local interest in such a plan. If such an interest was expressed, a 
detailed project plan would be formulated to establish project design, cost 
estimates, and to test economic justification. 


On March 26, 1965, the Dutchess County Planning Board prepared an 
evaluation of the Corps of Engineers' proposal and submitted it to the Board 
of Supervisors, with the recommendation that lithe Board of Supervisors of the 
County of Dutchess, New York, request the U.S. Army Corps of Engineers to 
proceed with detailed planning for a multi-purpose reservoir in the Wappinger 
Creek basin at Pleasant Valley. It is further recommended that action be 
taken to advise the County's Federal representatives of the importance of 
said project and to request their help in expediting the matter." 


- 62 - 



As an alternative to costly flood-control devices, construction of a 
large number of farm ponds has often been proposed. According to the U.S. 
Soil Conservation Service, nearly 500 farm ponds have been constructed in 
Dutchess County with SCS assistance. It is estimated that an equal number 
have been built without SCS cooperation. The average size of these ponds 
is estimated at 1 acre, making a total of about 1,000 acres so utilized. 


Some of these ponds are of considerable size and if constructed 
directly on a stream provide some measure of flood control in the head- 
waters of the stream. A majority of the ponds, however, are filled by 
ground-water inflow or by diversion of flow from a perennial or inter- 
mittent stream and have practically no flood control capability. Most of 
them are located adjacent to streams rather than on the streams themselves 
and, thus, do little to alter the flow characteristics of the stream. 
These ponds are used for water supply, fire protection, irrigation, and 
recreation. A few are located directly on streams and provide some small 
degree of flood protection downstream by retaining a portion of the peak 
flow to fill the partly empty pond. Some of the larger ones are quite 
effective in this way. 


In addition, there are a number of larger manmade ponds, some of 
which cover more ac-reage than some of the county's natural lakes. Notable 
among these are two near Wiccopee on property owned by the Herald Tribune 
Fresh Air Camp which have surface areas of 25 and 45 acres. 


It must be kept in mind, however, that such ponds can be effective 
in flood control only if the ponds are empty or nearly so when a flood 
occurs. Otherwise, little storage capacity for flood water is available. 
The property owner who constructs a pond for water supply, fire protec- 
tion, and recreation would need a sixth sense to make a large part of 
the pond capacity available for flood storage when needed. For most 
uses ponds need to be full. To be good flood-control devices, they need 
to be empty and well maintained to prevent failure of the dam which might 
add to the flood potential downstream rather than lessen it. 


Early in 1966, New York State Health Department officials called 
attention to the fact that many small ponds in the State are retainers of 
stagnant water during much of the year and as such may constitute a health 
hazard. If this contention is valid, research should be considered to 
evaluate the impact of this on the overall quality of the county's water 
resources. 


For many years, reforestation of land which has been burned over, 
retired from crop production, developed as pasture land, or carelessly 
cut over, has been advocated .as a "cure-all" for floods and droughts. 
Many words have been uttered in support of such a program. But little 
evidence has been submitted to prove the contention that forests reduce 
floods and maintain low flows in streams. 


One cannot deny that a good forest cover provides a litter that 
encourages falling .water to soak into the ground, that it helps to retard 
over-the-surface flow and, thus, reduces erosion, that it shades and, thus, 
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helps to keep the water in the streams cool, and that it helps to retain 
the snowpack and prevent its early melt. 


But it must also be recognized that in delaying the snowmelt, the 
forest protection may retain a snowpack ready for sudden release of melt 
water at the time of a warm heavy rain and, thus, may create or increase 
the flood potential long after the open slopes are bare. Forests can, in 
this way, help to magnify a flood situation. 


Studies of the effects of reforestation of state owned land in 
central New York covering the period 1932 to 1957 (Schneider and Ayer, 
1961) led to a number of conclusions for conditions where abandoned 
acreage was planted with conifers which were permitted to grow without 
thinning, cutting, or damage from fire. One of the conclusions resulting 
from this study was that "peak discharges during the year were genera11y 
reduced somewhat, when compared with peaks on adjacent nonreforested 
streams, but a number of spring peaks were relatively larger. " In other 
words, reforestation did not result in all the benefits often claimed for 
it. 


Reforestation definitely is helpful in reducing erosion of the soil. 
But, more than that, trees are a valuable crop and their planting should 
be encouraged more for the eventual market value of the trees as lumber, 
for wildlife refuges, and for esthetic reasons than for the wonderful 
cures the trees will provide for flood situations. 
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WHAT ARE THE PROSPECTS 
FOR THE FUTURE ? 


Up to this point, with only a few exceptions, this report has dealt 
mainly with the past by describing the occurrence of surface water in 
Dutchess County. Limited projections into the future have been ventured 
in the form of flood- and low-flow frequency curves and summaries. However, 
these have been based on the assumption that the past is a fair sample of 
what to expect in the future. 


But man is doing things in Dutchess County. He is building houses, 
shopping centers, and industrial buildings and he is paving the streets 
and driveways. All of these activities will affect the future patterns of 
surface runoff from storms. As impervious areas take the place of pervious 
areas, less opportunity will be provided for seepage of water into the 
ground-water reservoir and more of the precipitation will run off as 
surface flow. As swampy areas are drained and filled, less opportunity 
for natural storage will remain and flood peaks and volumes will increase 
in magnitude. 


As flood peaks become larger, many culverts and bridges may become 
inadequate and require replacement. If this is not done, temporary ponds 
may form behind inadequate bridges or culverts and cause damage. At the 
same time with loss of pervious area that permits percolation of water 
into the ground, small streams may dry up during low-flow periods. As a 
result, the total volume of runoff may not change but the high flows may 
be higher and the low flows may be lower than before man's alteration of 
the environment. 


Adequate planning to retain natural storage areas such as swamps, 
and to retain large areas of pervious ground between impervious areas 
will help to maintain the surface runoff regime as it existed in the 
past. 


In order for Dutchess County to manage its surface-water supply for 
the most good for the most people, several fundamental concepts must be 
given careful consideration: 


1. The supply of surface water is highly variable from time 
to time and place to place since it is entirely dependent 
on precipitation which in itself is highly variable. 


2. Not all of the surface-water runoff can be utilized but 
shortages of water when rainfall is deficient can be 
alleviated by proper evaluation of a supply and by 
providing adequate storage facilities to make more of 
the supply available when needed. 


3. Loss of life and property damage resulting from floods 
can be minimized by: 
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a. Providing adequate bridge and culvert capacities. 


b. Adequate stream channel maintenance. 


c. Restrictions limiting the encroachment on stream 
channels by industrial and domestic developers. 


d. Retention of selected "wet-land areas." 


e. Construction of carefully engineered flood-control 
structures. 


4. Fairly reliable estimates of the magnitude and frequency of 
future floods in Dutchess County can be made, based on past 
occurrences, if adjustments are made for changes due to 
man1s activities. 


5. The best way to control encroachment on a stream channel is 
to act before the encroachment occurs. 


6. Nondevelopment of a floodway or flood plain is not always the 
best economic decision. The potential income from the use of 
such an area may be equal to or greater than the probable 
flood damage. 


7. Dutchess County has always been endowed with adequate supplies 
of surface water but not always when and where needed. 


8. Most water is used and not consumed, so, with proper manage- 
ment, it can be used over and over again. 


Water is a major natural resource of Dutchess County. It is available 
in abundance and, at times, in excess. Yet it has a price, which at some 
time in the future may have to be paid. For many years cheap water has 
been taken for granted. Competition for all water wi11 be keen in the years 
to come, but there will be enough to supply the needs of Dutchess County if 
a11 sources are uti1ized in a practical manner. 
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DEFINITION OF TERMS 
AND ABBREVIATIONS 


The terms of streamflow and other hydrologic data, as used in this 
report, are defined as follows: 


Base flow or base runoff - sustained or fair weather runoff. In 
most streams base runoff is composed largely of ground-water 
effluent. 


Contents is the volume of water in a reservoir or lake. Unless 
otherwise indicated, volume is computed on the basis of a level 
pool and does not include bank storage. 


Control designates a feature downstream from the gage that 
determines the stage-discharge relation at the gage. This 
feature may be a natural constriction of the channel, a long 
reach of the channel, or an artificial structure. 


Cubic foot per second (cfs) is the rate of discharge of a stream 
whose channel is 1 square foot in cross-sectional area and whose 
average velocity is 1 foot per second. 


Cfs-day is the volume of water represented by a flow of 1 cubic 
foot per second for 24 hours. It is equivalent to 86,400 cubic 
feet, 1.98347 acre-feet, or 646,317 gallons, and represents a 
runoff of 0.0372 inch from 1 square mile. 


Cubic feet per second per square mile (cfsm) is the average 
number o f cubic f eet o f water flowing per second from each square 
mile of area drained, assuming that the runoff is distributed 
uniformly in time and area. 


Dissolved solids residue from a clear sample of water after 
evaporation and drying of residue for 1 hour at 180°C. 


Drainage area of a stream at a specified location is that area, 
measured in a horizontal plane, which is so enclosed by a 
topographic divide that direct surface runoff from precipitation 
normally would drain by gravity into the river above the 
specified point. Figures of drainage area given herein include 
all closed basins, or noncontributing areas, within the area 
unless otherwise noted. 


Duration curve is a cumulative frequency curve that shows the 
percentage of time that specified discharges are equaled or 
exceeded. 
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Gaging station is a particular site on a stream, canal, lake, or 
reservoir where systematic observations of gage height or discharge 
are obtained. When used in connection with a discharge record, the 
term is applied only to those gaging stations where a continuous 
record of discharge is obtained. 


Hardness generally considered as the property of water attributable 
to the presence of alkaline earth metals of which calcium and 
magnesium are the principle ones. Hardness is expressed in terms 
of calcium carbonate equivalent of the carbonate and bicarbonate 
content of water. The hardness in excess of this amount is called 
noncarbonate hardness. 


Million gallons per day (mgd) - a discharge rate equal to 1.55 cubic 
feet per second. One cfs equals about 0.646 mgd. 


Mineral content - used in this report as equivalent to dissolved 
so 1 ids. 


pH - the negative logarithm of the hydrogen-ion concentration. Water 
having a pH of 7 is considered neutral being neither acid or alkaline. 
Values higher than 7 indicate increasing alkalinity, and values less 
than pH 7 denote increasing acidity. 


Partial-record station is a particular site where limited streamflow 
data are collected systematically over a period of years for use in 
hydrologic analyses. 


Parts per million (ppm) - equivalent to 1 milligram of solute in 
1 kilogram of solution. 


Runoff in inches (in.) shows the depth to which the drainage area 
wou1d be covered if all the runoff for a given time period were 
uniformly distributed on it. 


Specific conductance - the reciprocal of specific resistance. 
Specific conductance indicates the ability of water to conduct an 
electric current and is expressed as micromhos at 25°C. This 
property is related to the quantity and kind of dissolved mineral 
matter in solution and, within rather wide limits, is an approximate 
measure thereof. 


Stage-discharge relation is the relation between gage height and the 
amount of water flowing in a channe1, expressed as volume per unit of 
time. 


Water year - the 12-month period, October 1 through September 30. 
The water year is designated by the calendar year in which it ends 
and which inc1udes 9 of 12 months. 


- 68 - 



SELECTED BIBLIOGRAPHY 


Ayer, G. R., and Pauszek, F. H., 1963, Creeks, Brooks, and Rivers in 
Rockland County, New York : New York State Dept. of Commerce, 
Bu 11. no. 6. 


Dutchess County Planning Board, 1963, Parks and Outdoor Recreation 
Facilities, Inventory. 


1964, Dutchess County Data Book. 


1966, Population, Analysis 1965, Forecast 1980. 


1966, Physiography, and Land Use. 


Fenneman, N. F., 1938, Physiography of Eastern United States : New York 
McGraw Hill Book Co. 


Hendrickson, G. E., and Krieger, R. A., 1960, Relationship of chemical 
qua1ity of water to stream discharqe in Kentucky : Rept. o f the Int. 
Geol. Congo XXI Sess., Norden, 1960, p. 66-75. 


Leopold, L. B., and Langbein, W. B., 1960, A Primer on Water : Washington, 
D. C., U.s. Geo1. Survey. 


Merriman, T., and Wiggin, T. H., 1943, American Civi1 Enqineers' Handbook : 
5th ed., New York, John Wiley and Sons, Inc. 


Mordoff, R. A., 1949, The Climate of New York State : Cornell Univ. 
Bu11. 764. 


New York State Department of Health, 1952, Lower Hudson River Series Report 
No.3, Wappinger Creek Basin . 
1960, Lower Hudson River Drainage Basin Survey Series Report No.8. 


1960, Public Water Supp1y Data: Bu11. 19. 


1963, Housatonic River Drainage Basin Survey Report. 


New York State, 1957, Irrigation in New York : Rept. of Joint Legis1ative 
Comm. on Natural Resources. 


1902, Report of State Engineer and Surveyor. 


Phelps, E. B., and Lackey, J. B., 1947, Stream Sanitation : New York, John 
Wiley and Sons, Inc. 


- 69 - 



Robison, F. L., 1961, Floods in New York, Magnitude and Frequency : U. S. 
Geol. Survey Cir. 454. 


1965, Maximum Known Discharges of New York Streams : New York State 
Water Resources Comm. Bull. 54. 


Salvato, J. A., 1958, Environmental Sanitation : New York, John Wiley and 
and So n s , I n c . 


Schneider, W. J., and Ayer, G. R., 1961, Effect of Reforestation on Streamflow 
in Central New York : u.S. Geol. Survey Water-Supply Paper 1602. 


Simmons, E. T., Grossman, I. G., and Heath, R. C., 1961, Ground-water Resources 
of Dutchess County, New York : New York State Water Resources Comm. Bull. 
GW-43. 


u.S. Bureau of Public Roads, 1961, Peak Rates of Runoff from Small Watersheds : 
Hydraulic Design Ser. no. 2. 


u.S. Geological Survey, 1960, Compilation of Records of Surface Waters of the 
United States Through September 1950, Part lB : Water-Supply Paper 1302. 


1964, Com ilation of Records of Surface Waters of the United States, 
October 1950 to September 19 0, Part lB : Water-Supply Paper 1722. 
. 


1965, Surface-water Records of New York, 1964 . 


U.S. Department of Health, Education, and Welfare, 1963, Inventory of 
Municipal Waste Facilities, 1962, Region II: U.S. Public Health Service. 


- 70 - 



AF)PEN01X 


Table ll.--Summary of monthly and annual runoff, in inches, 
Dutchess County gaging stations 


Water 
year Oct. Nov. Dec. Jan. Fe 
Tenmi I 
Drain 
1959 -- -- -- -- - 
1960 0.62 -- -- -- - 
Swamp R i 
Draina 
1961 -- -- -- -- - 
62 .19 .59 -- -- - 
63 .22 1.33 -- -- - 
64 .21 1.29 -- -- - 
1965 .09 .14 -- -- - 
Tenmi Ie Ri 
Drain 
1930 .40 .55 1.13 1.13 1. 
31 .20 .87 .70 .71 I . 
32 .16. .22 .48 1.23 I . 
33 .75 4.22 1.51 1. 57 1. 
34 .99 .78 .92 2.77 
35 1.02 1.74 1.97 1. 78 1. 
36 .11 .26 .34 1.26 -= 
37 .31 .37 2.06 4.01 2. 
38 1.51 2.13 2.10 3.44 2. 
39 1.74 1.28 4.16 1.73 2. 
1940 .22 .63 .50 .75 
41 .45 1.37 1.76 1.53 2. 
42 .15 .25 .70 .93 1.3 
43 .46 2.12 2.84 2.64 2.6 
44 .41 2.00 1.11 .63 1.1 
45 .19 .50 1.41 1.94 1.1 
46 1.08 1.36 2.59 2.87 1. 
47 .58 .38 .41 1.20 1.3 
48 .15 1.61 .76 .61 1.5 
49 .14 .31 1.18 5.96 2,6 
1950 .14 .20 .61 1.46 1.5 
51 1. 74 1. 28 4.16 1. 73 2,9 
52 .85 3.25 3.09 3.80 2 3 
53 .39 .63 2.33 4.01 2 7 
54 .25 .50 2.50 1.40 2 I 


). Mar. Apr. May June July Aug. Sept. Annua I 
! River near Wassaic, N. Y. 
!ge area, 120 square mi les 
-- -- -- 0.65 0.62 0.30 0.24 -- 
-- -- I. 39 1.30 .69 I. 22 2.17 -- 
fer near Dover Plains, N. Y. 
Je area, 46.6 square mi les 
-- -- 3.58 1.24 .36 .18 .21 -- 
-- 3.03 .87 .30 .09 .07 .06 -- 
. -- 1.90 .70 .63 .80 .40 .19 -- 
. 3.39 3.11 .97 .36 .14 .09 .04 -- 
. 1.83 1.57 .72 .23 .08 .04 .04 -- 
ver near Gaylordsvi I Ie, Conn. 
Ige area, 203 square mi les 
25 2.48 1. 73 .77 .82 .62 .19 .39 II .46 
07 3.10 3.16 2.62 
 .96 .41 .21 17.57 
1.27 3.67 1. 20 .79 .58 .33 .30 11.63 
I 3.46 4.82 1.50 .41 .16 .66 2.29 22.86 
8 3.84 3.45 2.48 .84 .29 .19 .67 17.90 
9 3.38 1.81 1. 13 .84 .42 .17 .13 15.98 
0 9.44 3.37 1.29 .61 .19 .11 .12 17.60 
8 2.19 2.69 2.74 2.73 1.30 .46 .95 22.09 
I 1.82 1.89 1.27 2.12 5.64 3.06 i:..2.!. 33.10 
9 3.75 4.83 1.34 .56 .23 .17 .10 22.88 
7 3.41 
 2.34 1.85 .85 .33 .48 18.40 
2 1.70 1. 74 ..:1! 1.25 .83 .33 .17 14.05 
0 3.68 1.64 1.16 1.04 1.20 .45 .26 12.76 
8 3.97 1.94 2.86 1.67 .78 .32 .20 22.48 
5 3.01 2.81 1.50 1.27 .69 .23 .19 15.00 
6 6.04 2.77 4.40 2.60 2.72 1.86 1.57 27.16 
3 2.92 1.30 1.52 1.68 .83 .37 .26 18.01 
8 3.86 2.71 2.54 1. 24 .59 .25 .20 15.34 
4 6.19 3.54 2.28 2.44 1.20 .38 .13 20.83 
6 2.56 1.87 2.17 .56 .24 .14 .11 17.90 
1 2.87 2.20 1.74 2.14 .66 .45 .28 14.26 
9 3.75 4.83 1.34 .56 .23 .17 .10 22.88 
0 3.94 5.54 3.02 2.92 .73 .62 .65 30.71 
3 5.63 5.04 3.66 .94 .46 .17 .20 26.19 
0 3.08 2.39 2.58 .73 .28 .20 I. 56 17.57 
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Table ll.--Summary of monthly and annual runoff, in inches, 
Dutchess County gaging stations (Continued) 


Wate r 
year Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept. Annua 1 
Tenmi Ie River near Gaylordsvi lie, Conn. (Cont'd.) 
Drainage area, 203 square mi les 
1955 0.67 2.97 3.33 1.64 1.85 3.11 3.18 1.99 0.66 0.23 
 1.02 26.06 
56 6.38 5.84 1.12 1.03 2.28 2.76 5.84 2.41 1. 11 .62 .18 .38 29.95 
57 .32 .98 2.25 1.48 I. 51 I. 76 2.93 .98 .32 .10 .10 .06 12.79 
- 
58 
 .19 1.96 2.49 1.33 3.91 5.12 2.86 .77 .49 .26 .43 19.90 
59 1.59 2.51 1.48 I. 79 1.87 2.76 2.74 1.19 .67 .55 .32 .39 17.86 
1960 .84 1.94 2.90 2.63 3.00 1.82 4.92 1.57 1. 35 .79 1.28 1.93 24.97 
61 1.51 1.51 1.15 1.02 2.:1Z. 4.89 3.24 2.99 2.14 .60 .29 .26 22.95 
62 .24 .48 .56 1.82 .56 3.84 3.04 .88 .35 .15 .16 .10 12.18 
63 .23 .75 1.28 1.10 .95 5.16 2.32 .85 .59 .77 .42 .21 14.63 
64 .23 .73 1.58 2.70 1. 59 3.71 2.79 .96 .33 .18 .14 .06 15.00 
1965 .10 
 
 .42 1.39 I. 22 1.14 .71 .26 .11 .10 .14 6.03 
Total 26.59 46.83 59.25 69.21 62.78 126.28 115.37 67.54 44.72 27.27 20.68 22.41 688.93 
Ave rage 
1930-65 .74 1.30 1.65 1.92 1. 74 3.51 3.20 1.88 1. 24 .76 .57 .62 1.91 
Maximum 6.38 5.84 4.16 5.96 3.35 9.44 6.37 4.40 3.56 5.64 5.41 5.91 33.10 
Minimum .09 .12 .32 .42 .50 1.22 1.14 .70 .26 .10 .10 .06 6.03 
Saw Ki 11 at Red Hook, N. Y. 
Drainage area, 20.9 square miles 
1959 -- -- -- -- -- -- -- -- .76 .78 .62 .36 -- 
60 .55 1.46 -- -- -- -- -- 1.28 .85 .67 .60 1. 17 -- 
61 1.51 1.51 I. 15 1.02 2.43 4.09 3.24 2.99 2.71 .60 .29 .26 21.78 
62 .31 .45 .43 1. 53 .72 3.67 3.22 1.13 .44 .23 .21 .23 12.57 
63 .23 .25 .50 .61 .67 4.99 1.98 1.04 .65 .45 .33 .28 11.98 
64 .25 .43 .60 1.61 .74 4.06 2.12 1.01 .44 .18 .14 .21 11. 79 
1965 .18 .16 .29 .16 .72 .78 .68 .37 .21 .09 .16 .24 4.04 
Total 
1961-65 2.48 2.80 2.97 4.93 5.28 17.59 11.24 6.54 4.45 1.55 I. 13 1.22 62.16 
Ave rage 
1961-65 .50 .56 .59 .99 1.06 3.52 2.25 1.31 .89 .31 .23 .24 12.45 
Max I mum 1. 51 1. 51 1. 15 1.61 2.43 4.99 3.24 2.99 2.71 .78 .62 I. 17 21.78 
Minimum .18 .16 .29 .16 .67 .78 .68 .37 .21 .09 .14 .21 4.04 
Crum Elbow Creek at Hyde Park, N. Y. 
Drainage area, 17.3 square miles 
1959 -- -- -- -- -- -- -- -- .40 1.00 .47 .15 -- 
60 .56 2.10 2.82 2.62 2.77 I. 70 3.75 .89 .64 .31 1.18 2.14 21.48 
61 1.10 .83 .63 .61 2.71 4.19 3.06 2.42 3.27 .52 .18 .14 19.66 
62 .08 .48 .61 2.36 .78 4.39 3.58 -- -- -- -- -- -- 
Total 1. 74 3.41 4.06 5.59 6.26 10.28 10.39 3.31 4.31 1.83 1.83 2.43 41.14 
Ave rage .58 1.14 I. 35 1.86 2.09 3.43 3.46 1.65 1.44 .61 .61 .81 20.57 
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Table ll.--Summary of monthly and annual runoff, in inches, 
Dutchess County gaging stations (Continued) 


Wate r 
year Oct. Nov. Dec. Jan. Feb 
East Branch Wappin. 
Drai nag. 
1956 -- -- -- 0.93 2.9 
57 0.38 0.67 2.32 1.31 1.2 
58 .16 .18 1.84 2.49 1.4 
59 
 2.49 1.55 1.88 2.0' 
60 .62 1.97 2.60 2.46 2.4, 
61 1.21 1.03 .92 -=.2l 
 
62 .29 .68 
 2.34 
 
63 .27 .80 1.53 1.14 1.0 
Total 4.91 7.82 11.54 12.55 12.6 
Ave rage 
1957-63 .70 1.12 1.65 1. 79 1.8 
Max i mum 1.98 2.49 2.60 2.49 3.6 
Minimum .Hi .18 .78 .93 .7 
Wappinger Cr 
Ora i nag 
1956 -- -- -- .95 2.4 
57 .29 .53 2.13 1.27 1.2 
58 .10 .13 1.97 2.44 1.4 
59 1.81 
 1.62 1.84 1.9 
1960 .44 1.82 2.64 3.:E 2.6 
61 1.43 1.17 .86 .78 
 
62 .20 .53 .63 2.34 .6 
63 .18 .58 1.40 1. 20 1.1 
64 .15 .52 .88 2.29 I.lt 
1965 .08 .11 .21 
 I.lt 
Total 
1957-65 4.68 8.14 12.34 15.05 15.2 
Average 
1957-65 .52 .90 1.37 1.67 1.6 
Maximum 1.81 2.75 2.64 2.72 3.3 
Mi nimum .08 .11 .21 .17 .E 
Li ttle Wappi 
Drai nag 
1956 -., -- -- .75 2.E 
57 .16 .39 2.16 1. 12 I . ( 
58 .03 .08 2.15 2.27 1.
 
59 1.88 2.89 1.67 1. 79 U 


Mar. Apr. May June July Aug. Sept. Annua I 
Ie r C reek near CI i nton Corne rs, N. Y. 
! area, 33.3 square mi les 

 2.62 
 2.14 0.81 0.65 0.22 0.45 -- 
, 1.68 2.80 .86 
 
 .10 
 11.90 
! 4.40 4.35 2.52 .80 .62 .36 .58 19.72 
I 2.53 2.37 1.01 .65 2!. .45 .24 18.06 
I 1.79 3.96 1.16 .87 .64 
 
 21. 28 
I 4.24 2.76 
 
 .69 .33 .30 20.29 
) 4.12 2.48 
 .30 .17 .23 .16 13 . 00 
, 5.29 1.68 .78 .60 .72 .30 .17 14.35 
3 24.05 20.40 9.57 5.16 3.88 2.55 3.49 118.60 
I 3.44 2.91 I. 37 .74 .55 .36 .50 16.94 
3 5.29 5.69 2.55 1.65 .91 .78 1.95 21.28 
; 1.68 1.68 .69 .29 .13 .10 .09 I I .90 
!ek near Clinton Corners, N. Y. 
! area, 92.4 square mi les 
) 3.09 
 2.29 .63 .50 .18 .31 -- 
+ 1.66 3.13 1.02 .37 .13 .08 .06 11.91 
+ 5.22 4.76 
 .62 .45 .26 .40 20.52 
I 2.56 2.44 .98 .59 .68 .34 .17 17.69 
) 1.67 4.30 I. 14 .98 .48 
 
 21.82 

 4.53 2.58 2.43 2.94 -:.ll .29 .24 21.33 

 4.10 3.11 .72 .27 .12 .17 .08 12.96 
I 5.75 1.93 .72 .63 .61 .27 .15 14.53 
3.80 2.28 .92 .27 .15 . II 
 12.88 

 2!. .61 .20 -=!!l .10 .10 2.:.£!. 
30.31 25.44 11.27 6.87 3.42 2.48 3.42 138.65 
3.37 2.83 1.25 .76 .38 .28 .38 15.41 
5.22 5.95 2.73 2.94 .73 .86 2.17 21.82 
I. 02 .91 .61 .20 .07 .08 .05 5.01 
ger Creek at Sa! t Poi nt. N. Y. 
area, 32.9 square mi les 
3.45 6.14 2.07 .45 .44 .12 .18 -- 
2.01 3.55 .89 .25 .09 .04 .02 I 1.71 
5.77 4.43 2.48 .39 .26 .13 .28 19.70 
2.68 2.66 .83 .57 .64 .30 .12 17.85 


n 
e 
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Table 11.--Summary of monthly and annual runoff, in inches, 
Dutchess County gaging stations (Continued) 


Water 
year Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept. Annua 1 
Little Wappinger Creek at Salt Point, N. Y. (Cont'd.) 
Drainage area, 32.9 square mi les 
1960 .45 2.16 
 2.82 3.00 1.68 4.23 .82 .82 .39 
 
 22.44 
61 1.16 1.04 .74 .59 
 4.51 2.63 2.46 
 .52 .17 .15 20.89 
62 .13 .59 .63 2.51 
 4.03 3.47 .70 .21 .07 .07 .03 13.29 
63 .15 .70 1.53 1.13 1.13 6.67 1.76 .70 .71 .43 .12 .08 15.11 
64 .15 .52 .75 2.12 .98 4.35 2.42 .68 . 16 .05 
 .01 12.22 
1965 .01 
 
 
 1.53 1.06 
 -=.E .14 .04 .06 .12 4.65 
Total 
1957-65 4.12 8.38 12.76 14.49 14.9( 32.76 26.10 10.08 6.98 2.49 1.95 2.79 137.86 
Ave rage 
1957-65 .46 .93 1.42 1.61 1.66 3.64 2.90 1.12 .78 .28 .22 .31 15.32 
Max i mum 1.88 2.89 3.06 2.82 3.19 6.67 6.14 2.48 3.73 .64 1.03 1.98 22.44 
Mi nimum .01 .01 .07 .14 .85 1. 06 .95 .52 .14 .04 .03 .01 4.65 
Great Spring Creek at Pleasant Valley, N. Y. 
Drainage area, 15.7 squa re mi I es 
1960 -- -- -- -- -- -- -- -- -- -- .94 2.00 -- 
61 
 
 .62 .63 
 4.48 2.24 2.06 
 .48 .20 .11 17.29 
62 .11 .56 .67 
 .61 3.76 
 .51 .08 .03 .03 .02 I I .20 
63 .07 .49 1.21 .92 .95 6.32 1. 25 .55 .58 .34 .03 .02 12.73 
64 .04 .23 .55 2.10 1.43 3.75 2.04 .57 .07 
 
 .01 10.84 
1965 .01 
 .04 
 1.40 
 .88 .48 .08 .04 .04 .09 4.18 
Total 1.28 2.19 3.09 6.02 7.42 19.36 8.91 4.17 2.31 .92 .32 .25 56.24 
Ave rage 
1961-65 .26 .44 .62 1.20 1.48 3.87 1.78 .83 .46 .18 .06 .05 1 1.25 
Max i mum 1.05 .89 1.21 2.32 3.03 6.32 2.50 2.06 1.50 .48 .94 2.00 17.29 
Minimum .01 .02 .04 .05 .61 1.05 .88 .48 .07 .03 .02 .01 4.18 
Flshki 11 Creek at Hopewell Junction, N. Y. 
Drai nage area, 57.3 square mi 1 es 
1958 .11 .18 -- -- -- -- 
 3.08 .76 .36 .19 .23 -- 
59 .97 1.92 -- -- -- -- 2.81 1.22 .72 .41 .26 .62 -- 
1960 
 
 -- -- -- -- 3.92 1.34 1.01 .77 .86 1.82 -- 
61 1.17 1. 25 -- -- -- -- 3.64 
 1.35 .43 .21 .19 -- 
62 .21 .44 -- -- -- -- 2.91 .86 .34 .13 .09 .05 -- 
63 .19 .68 -- -- -- -- 1.92 .77 .63 
 .79 .29 -- 
64 .25 1.02 1.88 2.97 1.91 3.24 3.10 1.09 .46 .19 .11 .04 16.26 
1965 
 ...:.!.£ .29 .36 1.89 I. 74 1.44 ....:l2. 
 . I 2 .06 .07 7.16 
Total 4.54 7.94 -- -- -- -- 24.76 12.51 5.52 3.36 2.57 3.31 -- 
Ave rage 
1958-65 .57 .99 -- -- -- -- 3.10 1.56 .69 .42 .32 .41 -- 
Maximum 1.56 2.35 -- -- -- -- 5.02 3.39 1.35 .95 .86 1.82 -- 
Minimum .08 .10 -- -- -- -- 1.44 .76 .25 .12 .06 .04 -- 
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Table l'I.--Summary of mcnthly and annual runoff, in inches, 
Dutchess County gaging stations (Continued) 


Wate r Jan. I Ft ,b. 
year Oct. Nov. Dec. Mar. Apr. May June July Aug. Sept. Annua 1 
Whortleki 1 1 Creek at Hopewell Junction, N. Y. 
Drainilge area, 7.37 square mi les 
1959 ..- -- -- -- ..- -- -- -- 0.91 0.62 0.51 0.44 -- 
60 0,,87 1.11 !.:1i 2.29 2 45 1.90 2.87 1.42 1.00 .86 
 1.11 18.41 
61 
 ,07 .85 .74 .72 L
 4.68 
 3.08 1.48 .78 .55 .45 20.80 
62 ,,36 .46 .45 .69 53 2.52 2.13 1. 20 .66 .41 .39 .31 10.11 
63 .34 .43 .49 .47 40 2.50 1.74 .89 .61 .72 .62 .44 9.65 
-- 
64 .37 .51 .59 1.22 1 48 2.13 1.94 1.49 .86 .46 .40 .25 11.70 
1965 _:21 
 .38 .36 50 .44 
 .60 .42 
 .24 .24 4.62 
Total 3.34 3.65 4.40 5.75 8,74 14.17 12.19 8.68 5.03 3.56 2.98 2.80 75.29 
Ave rage 
1960-65 .56 .61 .73 .96 1,46 2.36 2.03 1.45 .84 .59 .50 .47 12.55 
Maximum 1.07 1. 11 1.75 2.29 3,38 4.68 3.02 3.08 1.48 .86 .78 1.11 20.80 
Minimum .56 .29 .38 .36 ,40 .44 .49 .60 .42 .33 .24 .24 4.62 
Fish d 1 1 C reek at Beacon, N. Y. 
Drai lage area. 190 square mi les 
1945 .16 .61 2.00 1.94 1.37 6.43 2.44 4.42 2.09 2.80 1.93 1.68 27.87 
46 1.11 1.60 l.E 3.12 1.01 2.69 1.18 1. 73 1.93 .84 .42 .21 19.56 
- 
47 .59 .35 .38 1.04 1.42 3.39 2.75 3.89 1.69 .90 .37 .26 17.03 
48 .15 2.42 1.04 .82 2.14 6.16 3.65 2.41 2.89 1.47 .46 .12 23.73 
49 .15 .26 .82 
 2.62 2.41 1.99 2.30 .49 .17 .09 .06 16.48 
1950 .09 .12 .62 1.37 1. 53 3.13 2.16 2.01 1.91 .86 .37 .24 14.41 
51 .22 1.02 2.58 3.56 
 .96 3.40 4.63 1.20 .81 .40 .72 .50 24.00 
52 .71 3.63 3.15 4.14 2.58 4.83 5.59 3.39 
 .57 .63 1.06 33.66 
53 .38 .78 2.76 4.20 2.56 5.52 5.40 3.41 .80 .41 .13 .07 26.42 
54 .14 .38 2.53 1.10 1. 50 2.62 1.97 2.83 .73 .18 .11 1.62 15.71 
55 .58 3.70 3.52 1.69 1.63 4.00 2.54 1.64 .53 .16 4.22 .79 25.00 
56 
.66 5.94 1.23 1.12 2.45 3.03 5.80 2.68 1.49 .64 .19 .51 31.74 
57 .41 1.03 2.92 1.44 1.48 1. 76 3.14 .89 .26 .13 ...:.2l .06 13.59 
58 .13 .28 3.12 3.52 1.80 5.79 6.06 3.41 .90 .44 .19 .22 25.86 
- 
59 .99 1.77 1.51 1.39 2.06 2.69 2.87 1.30 .67 .39 .26 .35 16.25 
1960 1.22 1.95 2.79 2.66 3.34 2.09 4.08 1.41 .99 .69 1.05 
 24.81 
61 1.39 1.20 1.12 1. 12 3.66 5.17 3.36 3.18 1.23 .40 .20 .21 22.24 
62 .19 .52 .71 2.08 .81 4.32 2.93 .98 .36 .14 .12 .06 13.22 
63 .20 .84 1.39 1.01 .95 4.96 1.87 ...:2! .48 .69 .47 .18 13.77 
64 .21 .88 1.48 2.59 1.85 3.26 2.91 1.24 .48 .19 .11 
 15.23 
1965 
 
 
 
 1. 78 
 1.33 .84 .30 .11 .08 .11 7.03 
Total 
1945-65 15.74 29.37 39.69 45.43 43.50 79.28 68.65 45.89 24.41 12.58 12.19 10.88 427.61 
Ave rage 
1945-65 .75 1.40 1.89 2.16 2.07 3.78 3.27 2.19 1.16 .60 .58 .51 20.36 
Maximum 6.66 5.94 3.72 5.12 4.96 6.43 4.96 4.42 3.38 2.80 4.22 2.54 33.66 
Minimum .06 .09 .30 .40 .81 1.63 1.18 .73 .26 .11 .07 .03 7.03 
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Table 12.--Results of discharge measurements made at 
miscellaneous sites in Dutchess County 


(Measurements made under base-flow conditions unless otherwise noted) 


Drainage Measurements 
Stream Tributary to Location area I Discharge 
(sq mi) Date (ds) 


Housatonic River basin 


Webatuck Creek Tenmll e Ri ver 


Mi J I Brook Webatuck Creek 


Mi 11brook School Wassaic Creek 
Creek 


Ameni a Brook do. 


Swamp River Tenmi Ie River 


Green Mountain Swamp River 
Lake Outl et 


Wei r Brook do. 


Hi l1er Brook do. 


Shekomeko Creek 


Stony Creek 


Casper Creek 


Wappi nger Creek 


Roe 11 ff Jensen 
Ki 11 


Hudson River 


Hudson River 


Cold Spring Creek Wappinger Creek 


do. 


Do. do. 


Col d Spri ng Creek Col d Spri ng 
Tributary Creek 


Cold Spring Creek Wappinger Creek 


Hunns Lake Creek do. 


Wi 11 ow Brook do. 


Mi II Brook East Branch 
Wapp i nge r 
Creek 


Li ttle Wappinger Wappinger Creek 
Creek 


a Not base flow 
b Estimated 


Lat 41°56'58", long 73°30'35", just downstream 
from Kelsey Brook at Hi llerton. 


Lat 41°49'27", long 73°30'22", at bridge on 
State Highway 41,1 mile upstream from mouth 
at Amenia. 
Lat 41°50'45", long 73°35'49", 20 ft upstream 
from mouth and 2 miles west of Amenia. 


Lat 41°48'24", long 73°33'33", 90 ft below 
upstream bridge, 1,500 ft upstream from 
mouth at Wassai c. 


Lat 41°34'02", long 73°36'53", just off West 
Mai n St reet about 0.75 mi Ie wes t of i nter- 
section of West Main Street and New York 
Central Railroad in Paw1lng. 
Lat 41° 34'23", long 73° 36'28", at culvert on 
town road, 400 ft downs t ream from Green 
Mountain Lake at Pawl ing. 
Lat 41°35'08", long 73°36'05", at culvert on 
Swamp Road, 0.8 mile north of village line 
of Pawl i ng. 
Lat 41°35'32", long 73°35'17", at culvert On 
State Highway 22, 1.2 mi les north of vi 11 age 
I ine of Pawl ing. 


Hudson River basin 
Lat 41°59'43", long 73°39'32", at bridge On 
State Highway 82 at Pachin Mills, I mile 
north of Pine Plains. 


Lat 42°02'45", long 73°54'42", just below 
bridge, 0.4 mi Ie upstream from mouth, 
I mi Ie south of Tivol i. 


Lat 41° 37' 54", long 73° 55 '40", at brl dge at 
Knapps Corners, 1.4 miles upstream from 
mouth, 2.3 miles north of Wapplngers Falls. 
Lat 41°53'23", long 73°41'55", at bridge at 
Mcintyre. 
Lat 41°56'55", long 73°43'32", at bridge at 
Wi I cox Estate Just upstream from pond, and 
1.3 miles southeast of Lafayetteville. 
Lat 41°55'53", long 73°43'34", at bridge near 
Knox Hill Road, 0.15 mile upstream from 
Lake Geneva, and 2.1 miles southeast of 
Lafa,rettevi II e. 
Lat 41 55'58", long 73°43'47", at bridge on 
Myers Road, 0.3 mi Ie northwest of Lake Geneva, 
and 2 mi les southeast of Lafayettevll1e. 
Lat 41°53'46", long 73°42'25", at bridge on 
county road, 0.6 mile northwest of Mcintyre, 
and about I mi Ie upstream from mouth. 
Lat 41°52'33", long 73°41'36", at upstream 
bridge at Bangall, about three-quarters of 
a mile upstream from mouth. 
Lat 41°51'09", long 73°43'53", at mouth, 
1.3 mi les southwest of Stanfordvi lie. 


Lat 41°47'30", long 73°41'01", at bridge on 
town road Jus t ups t ream f rom pond, about 
three-quarters of a mi Ie northeast of 
Mi II brook. 
Lat 41°54'25", long 73°47'49", at bridge on 
county highway, about 0.2 mi Ie upstream from 
Si Iver Lake outlet, half a mi Ie northwest 
of Bull shead. 
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11.9 


10.8 


16.0 


8-29-60 
8-15-61 
9-24-62 
7-12-66 
8-29-60 
8-15-61 
9-21-62 
8-29-60 
8-15-61 
9-21-62 
8-29-60 
8-15-61 
9-12-62 
9-21-62 
5-27-64 
10-20-65 
6-22-66 
7-13-66 
5-27-64 
10-20-65 
6-22-66 
5-27-64 
10-20-65 
6-22-66 
5-27-64 
10-20-65 
6-22-66 
7-13-66 


11.6 


10.7 


11.2 


2.53 


1.10 


2.08 


2.44 


26.2 


8-29-60 
8-15-61 
9-24-62 
6-23-66 
6-17-55 
8-29-60 
8-17-61 
7- 6-62 
6-23-62 
8-29-60 
8-16-61 
7- 6-62 
7-12-66 
8- 30-60 
8-15-61 
7- 6-62 
6-18-62 
7-31-62 
6-18-62 


22.2 


10.1 


15.4 


1.10 


1.69 


.84 


6-18-62 
7-31-62 
8-30-60 
8-15-61 
7- 6-62 
8-30-60 
8-15-61 
7- 6-62 
8-30-60 
8-15-61 
9-24-62 
6-23-66 
8-29-60 
8-16-61 
9-21-62 
8- 30-60 
8-16-61 
7- 6-62 


10.1 


7.12 


3.69 


a9.26 
1.96 
.26 
1. 78 
a8.04 
.86 
.31 
a4.44 
2.33 
a.63 
a4.06 
2.51 
a3.15 
1.08 
.96 
.24 
.71 
.20 
.07 
.013 
b.006 
.80 
.21 
.47 
.21 
Trace 
.17 
Dry 


15.1 
7.29 
2.07 
14.0 
5.37 
.92 
.69 
.31 
.82 
2.88 
2.66 
1.37 
1.63 
5.31 
4.30 
1.28 
.06 
o 
o 


b.04 
o 
3.42 
1.27 
.755 
1.94 
.52 
.30 
.51 
.02 
.027 
.88 
3.19 
2.05 
1. 25 


2.20 
.68 
.50 



Table 12.--Results of discharge measurements made at 
miscellaneous sites in Dutchess County 
(Continued) 


Drainage Measurements 
Stream Tributary to Location area I Discharge 
(sq mi) Date (cfs) 


Drake Brook 


Wappi nger Creek 


Drake Brook 
Tributary 


Drake Brook 


Wha I ey Lake 
Stream 
Tributary 
Whaley Lake 
St ream 


Wha 1 ey Lake 
Stream 


Fi shki II Creek 


Do. 


do. 


Frog Hollow Brook Fi' shki II Creek 


Shenandoah Brook do. 


Whortlekil1 Creek do. 


Do. do. 


I.B.M. Stream do. 


Sprout Creek do. 


Jackson Creek SIi>rout Creek 


Wi ccopee Creek Fi shki 11 Creek 


a Not base flow 
b Estimated 


Hudson River basin (Cont'd.) 
Lat 41°44'42", long 73° 48'12", jus t ups tream 
f rom pond, 60 ft downs t ream f rom unnamed 
tributary, 0.6 mi Ie upstream from mouth, 
0.9 mi Ie east of Pleasant Valley. 
Lat 41°44'41", long 73°48 ' 10", at bridge on 
Drake Road, just upstream from mouth, and 
0.9 mi Ie east of Pleasant Valley. 
Lat 41°35'38", long 73°38'55", at culvert on 
di rt lane, off State Highway 216, and 
0.75 mile northeast of West Pawling. 
Lat 41°35'11", long 73°39'36", at bridge on 
State Highway 216, at West Pawl ing. 


Lat 41°36'45", long 7f42'oB", at bridge on 
county highway, 0.5 mi Ie east of Beekman. 


Lat 41°35'06", long 73°43'01", at bridge on 
State Highway 216, at Green Haven, and 
0.7 mi Ie upstream from mouth. 
Lat 41°34'15", long 73°48'26", just upstream 
from mouth, just off State Highway 376, 
I 1/4 miles northwest of East Fishkill. 


Lat 41°36'20", long 73°47'56", at bridge on 
Creamery Road, 1.7 mi les north of Hopewell 
Junction, and 2.6 miles upstream from gaging 
stati on "at Hopewell Junct ion." 
Lat 41°35'56", long 73°48'11", at bridge on 
Clove Branch Road, 0.55 mi Ie downstream from 
Creamery Road, 1.3 miles north of Hopewell 
Junction, and 2 mi les upstream from gaging 
station "at Hopewell Junction." 
Lat 41°32'37", long 73°50'00", at culvert on 
State Highway 52, 0.75 mi Ie upstream from 
mouth, and 0.85 mi Ie northeast of Wiccopee. 


Lat 41° 39'38", long 73° 47'49", at bri dge on 
Stringham Road, 0.6 mi Ie south of Freedom 
Plains. 


Lat 41°38'27", long 73°47'37", at bridge on 
Arthu rsburg Road, 1.1 mi 1 e eas t of Noxon, 
about I 3/4 mi les upstream from mouth. 


Lat 41°32'19", long 73°50'38", at bridge on 
Wiccopee-East Fishki11 Road, 0.15 mile east 
of Wi ccopee, and about three-quarters of a 
mi Ie upstream from mouth. 
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10.0 


17.9 


17.1 


27.6 


4.73 


8-29-60 
8-18-61 
9-24-62 
7- 6-62 
6-23-66 
7- 6-66 
6-10-55 
10- 7-65 
6-22-66 
6-10-55 
10- 7-65 
6-22-66 
7-13-66 
6-10-55 
8-30-60 
8-16-61 
7- 6-62 
9-21-62 
10-20-65 
9-21-62 
10-20-65 
6-22-66 
7-13-66 
8-29-60 
8-16-61 
7- 6-62 
9-21-62 
10- 7-65 
7- 3-62 
7-31-62 
9-21-62 
7- 3-62 
7-31-62 
9-21-62 
10-11-63 
6-18-62 
7-31-62 
9-21-62 
6-22-66 
7-13-66 
8-16-61 
9-21-62 
9-24-62 
7- 6-66 
8-29-60 
8-16-61 
7- 6-62 
9-21-62 
6-23-66 
7-12-66 
8-29-60 
8-14-61 
7- 6-62 
9-21-62 
10- 7-65 
6-22-66 
7-13-66 


1.07 


7.51 


3.23 


4.94 


5.90 


2.18 


11.4 


9.02 


3.28 
.22 
.008 
.31 
.79 
.50 
a.l46 
b.OI 
1.20 
al.89 
a.56 
2.88 
.45 
a5.48 
2.81 
1.74 
1.39 
b.5 
1.39 
b.25 
.30 
.94 
.174 
3.72 
.68 
.415 
b.05 
.36 
b.2 
b.OI 
o 


1.60 
1.67 
1.23 
1.35 
.71 
.32 
.30 
.48 
1.04 
.17 
b.25 
.802 
4.19 
2.51 
.17 
.12 
o 
2.39 
.17 
4.25 
.94 
.87 
.54 
.64 
3.32 
.74 



Table 13.--Peak stages and d i scha rges, Dutchess 
County gaging s ta t ion s 
Note.--Gage heights (feet) are based on arbitrary 
datum and do not necessarily represent 
depth of water at any particular point. 
Gage Gage Gage 
height Discharge height Discharge height Discharge 
Date Time ( feet) (ds) Date Time (f ee t) (ds) Date Time (f ee t) (ds) 
Little Wappinger Creek at Salt Point (base 260 cfs) 
2/12/56 1230 a 4.11 268 10/27/58 1830 4.37 298 2/26/61 0745 5.88 807 
2/25/56 2100 a 4.61 408 1/22/59 b6.00 6/11/61 0400 5.85 795 
3/ 8/56 2200 a 4.35 332 1/22/59 0800 5.80 775 3/13/62 0030 4.22 263 
4/ 5/56 2400 a 5.00 473 2/ 4/59 1530 4.34 291 3/15/62 2300 4.39 303 
4/ 9/56 2400 a 4.37 298 2/10/59 1730 4.68 379 4/ 8/62 1115 4.27 274 
4/17/56 1000 a 4.37 298 3/ 6/59 2300 4.40 305 3/18/63 2330 4.63 364 
4/30/56 1100 a 4.22 262 1/ 4/60 0530 4.79 412 3/27/63 1100 5.47 644 
4/ 7/57 a 4.30 325 2/12/60 0600 4.35 293 1/26/64 0300 4.73 394 
12/21/57 1200 a 4.57 400 4/ 5/60 2000 4.98 473 3/ 6/64 0730 4.28 276 
4/ 7/58 1630 a 4.49 377 9/20/60 1630 4.41 308 3/10/64 2230 4.54 340 
4/30/58 0700 a 4.09 269 2/ 9/65 3.71 168 
Great Spring Creek at Pleasant Valley (base 100 ds) 
9/13/60 0300 3.63 101 3/13/62 0045 4.63 c 170 1/25/64 2130 4.21 195 
9/20/60 1445 3.87 124 3/15/62 2230 4.35 c 140 3/ 5/64 2130 3.68 138 
9/26/61 0530 5.44 260 3/18/63 2100 4.33 c 204 3/10/64 2130 4.00 172 
1/ 7/62 2200 4.07 c 150 3/27/63 1015 4.21 c 192 2/ 8/65 3.52 76 
Fishki11 Creek at Ho p ewell Junction ( base 460 cfs ) 
4/ 7/58 5.97 447 4/25/61 4.81 512 1/26/64 5.21 512 
11/29/58 4.61 317 3/13/62 7.42 1,490 2/ 9/65 0130 4.97 450 
4/ 5/60 Un known Unknown 3/27/63 5.82 640 
Whortlekil1 Creek at Hopewell Junction (base 35 cfs) 
1/ 4/60 0300 1.93 63 9/13/60 0900 1.98 65 3/19/63 0300 1. 55 37 
2/12/60 0100 1. 78 50 2/26/61 1100 4.49 284 3/27/63 2100 2.15 c 50 
2/19/60 2300 1. 62 39 4/25/61 1900 1.72 49 1/26/64 1.43 30 
4/ 6/60 0530 2.28 104 3/13/62 0330 4.11 c 110 4/21/65 .77 9.9 
Crum Elbow Creek at Hyde Park (base 100 ds) 
1/ 3/60 3.19 192 9/13/60 0730 2.79 129 6/11/61 0600 3.99 358 
2/12/60 1100 2.95 153 9/21/60 1000 2.76 124 1/ 8/62 2230 2.69 129 
4/ 1/60 0930 2.84 136 2/26/61 1800 3.82 318 3/13/62 1700 2.77 141 
4/ 6/60 0130 3.30 212 4/26/61 0430 2.58 101 3/16/62 1700 2.48 151 
4/ 8/62 1430 2.93 164 
East Branch Wa pp in q er Creek near Clinton Corners ( base 500 ds ) 
2/25/56 2200 a 4.2 1,250 1/21/59 2345 4.64 1,260 9/12/60 2130 3.75 550 
4/ 5/56 2400 a 3.81 761 2/ 4/59 1345 3.68 508 2/26/61 0300 4.72 1,340 
4/17/56 0030 a 3.58 544 2/10/59 1430 4.34 976 3/12/62 2115 4.32 958 
4/ 7/57 a 3.26 329 3/ 6/59 1745 3.84 604 3/27/63 0530 3.80 580 
12/21/57 1000 a 3.60 560 1/ 3/60 1545 3.83 598 Discontinued 
2/28/58 1600 a 3.54 513 4/ 5/60 0800 3.86 616 
a From floodmarks 
b Backwater from ice jam 
c Approximately 
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Table 13.--Peak stages and discharges, Dutchess 
County gaging s ta t i on s (Continued) 
Gage Gage Gage 
height Discharge height Discharge height Discharge 
Date Time ( fee t) (cfs) Date Time (feet) (cf s) Date Time (fee t) (ds) 
Wappinger Creek near Clinton Corners (base 900 cfs) 
2/25/56 2100 a 8.15 902 2/10/59 1430 9.69 1,460 6/11/61 0015 8.83 1,170 
4/ 5/56 2200 a 8.55 1,010 3/ 6/59 1815 8.67 1, 120 1/ 7/62 1800 8.23 989 
4/ 6/57 a 7.38 734 1/ 3/60 1630 9.04 1,230 3/12/62 2300 9.44 1,370 
12/21/57 0730 8.93 1,200 4/ 5/60 1900 9.17 1,280 3/15/62 2145 8.06 938 
4/ 7/58 0100 8.28 1,000 9/12/60 2130 8.28 1,000 3/27/63 0830 9.63 1,440 
1/22/59 0045 11.35 2,160 9/20/60 1130 8.50 1,070 1/25/64 2245 8.76 1,150 
2/ 4/59 1115 8.40 1,040 2/26/61 0400 11.55 2,260 2/ 8/65 7.45 755 
Fishkill Creek at Beacon ( base 1 , 200 cfs ) 
1/ 3/45 4.37 1,230 1/28/52 0615 4.84 1,5 2 0 4/19/57 0115 4.52 1,310 
3/ 5/45 0245 5.95 2,290 3/12/52 1500 7.21 3,170 12/21/57 1100 6.42 2,500 
5/20/45 5.23 1,780 4/ 6/52 1815 6.02 2,280 12/27/57 2200 5.12 1,650 
7/23/45 4.68 1,420 4i16/52 1715 4.32 1,230 1/23/58 1415 5.00 1,580 
12/ 8/45 4.70 1,430 4/29/52 1245 5.34 1,820 1 /2 7/58 1330 5.12 1,650 
12/27/45 1600 4.76 1,470 6/ 2/52 2200 6.27 2,460 3/ 1/58 1330 5.52 1,900 
1/ 8/46 4.33 1,210 12/12/52 2130 5.73 2,080 3/ 5/58 0415 4.90 1,520 
5/28/46 4.33 1,210 1/25/53 1800 7.28 3,220 4/ 8/58 0100 6.12 2,290 
6/ 3/46 4.30 1,200 3/17/53 0700 5.01 1,630 4/12/58 2300 5.01 1,590 
3/15/47 1945 5.85 2,220 3/27/53 0130 6.03 2,290 1/22/59 2200 5.56 1,920 
5/ 6/47 4.51 1,320 4/ 8/53 2200 4.73 1,460 2/1 1 /59 1200 5.61 1,960 
11/13/47 1600 4.84 1,510 4/14/53 2100 4.74 1,460 3/ 7159 1430 4.96 1,560 
3/18/48 0100 6.96 2,970 12/15/53 2300 4.27 1,200 1/ 4/60 2000 4.90 1,5 2 0 
3/22/48 0715 6.69 2,750 9/13/54 0100 5.24 1,760 2/12/60 1430 4.79 1,450 
4/15/48 1000 4.65 1,400 11/4/54 1100 4.88 1,550 2/20/60 1000 4.32 1,200 
6/25/48 4.45 1,280 11/22/54 0645 5.06 1,660 4/ 6/60 1330 5.89 2,140 
1/ 1/49 1500 7.03 3,020 12/19/54 0915 4.50 1,320 9/13/60 1100 5.05 1,610 
1 / 7149 0530 6.62 2,700 3/23/55 2315 4.33 1,230 9/21/60 1330 4.83 1,480 
3/ 9/50 2330 4.33 1,210 8/20/55 0400 12.13 8,800 2/26/61 2400 8.52 4,340 
11/27/50 0515 4.36 1,250 1 0/ 1 6/55 2215 11.78 8,280 4/26/61 0930 4.54 1,320 
1/25/51 1600 4.31 1,220 11/ 1/55 0200 4.91 1,600 1/ 8/62 1945 4.71 1,410 
2/ 9/51 1615 4.87 1,540 11/ 6/55 0300 5.29 1,380 3/13/62 1545 7.15 3,060 
2/23/51 0430 4.90 1,560 11/12/55 1100 4.47 1,350 3/19/63 1630 4.88 1,510 
4/ 1/51 0015 6.31 2,490 11 / 1 7155 1700 4.62 1,430 3/28/63 0530 5.33 1,780 
4/ 4/51 1400 5.92 2,210 4/ 6/56 0700 5.20 1,770 1/26/64 1830 4.66 1,380 
11/ 9/51 0200 4.72 1,450 4/18/56 0130 4.48 1,250 3/11/64 1445 4.45 1,270 
12/22/51 1630 5,.18 1,730 4/ 7/57 0900 4.40 1,240 2/ 9/65 2400 3.90 980 
a From floodmarks 
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Table 25.--lnventory of centra1 water supp1ies 
in Dutchess County, 1966 


(information supplied by the County Health Department) 


Municipality 
Owner of supply 
City of Beacon 


Ci ty of Poughkeeps ie 


Amenia 
Amenia Water Company 
Amenia Water District No.1 


Beekman 
Somerse t Bunga 1 ow Co 1 ony 
Miller Water Company 


Dover 
Dover Plains Water Company 


East Fishkill 
Beekman Water Company 
Brett View Water Company 
Clove Branch Apartments 
Dogwood Kno 11 s Wa te r Company 
Kensington Park Water Company 
Kinnecut Development Corp. 
Pi newood Kno 11 s Wa te r Company 
Revere Park Water Company 
Wor I ey Homes 


F i shki 11 
Beacon Hills 
Dutchess Park 
Fishkill Park Apartments 
F i shk i 11 Vi 11 age 


Glenham 
Glenham Park 
Hudson View Manor 
Mount Beacon 
Pleasant Manor 


Hyde Park 
Cedar Gardens 
Dutchess Estates 
Ha rbou rd Hill s Wa te r Company 
Haviland Apartments 
Hyde Park Fire & Water District 


Inderkill Development Corp. 
Ki-Fi Apartments 
Quaker Hill Estates 
South Cross Road Water Company 
Staatsburg Water Company 


LaGrange 
Cam- Tay Wate r Company 
Deerfield Estates 
Dutchess Water Company 
Grand View Estates 
Green Meadow Park 
LaGrange Club Estates 
Noxon Knolls Water Company 


Northeast 
Millerton Village 


Pawl i ng 
Pawl ing Vi llage 


Popul ation 
served Connections 


17,800 


60,000 


1, 000 
300 


350 


850 


700 


500 


500 


350 
3,000 


1,500 :!: 


50 


500 
250 


3,300 


300 


80 
750 


450 
700 


1,100 


1,430 
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Sou rce 
of 
supp 1 y 
Reservoirs 
Well 


Capac i ty 
(mgd) 
390 (mg) 
2.00 


Hudson River 


12.00 


Well s 
Well 


Well s 
Wells 


W
ll s(?)plus 
Brook 


Wells 
Well 
Wells 
Well 
Well s 
Well s 
Well s 
Well s 
Well 


City of Beacon 
Well 
We II s 
Well s 
Reservoir 
Fishkill Village 
City of Beacon 
Well s 
Reservoir 
Well s 


1. 06 
6(mg) 


Treatment 
Facilities 
Chlorination 
Do. 


Rapid Sand Filters 
Chlorination 


.69 
.09 


None 
Chlorination 


.02 


Chlorination 
Do. 


.86 


None 


.22 


Chlorination 


None 
Chlorination 


Chlorination 
None 


Softene r s 
Chlorination 
Do. 


Chlorination 


Well s Chlorination 
Well s .15 None 
Well None 
Well s 
Crum Elbow Creek 1. 15 Rapid Sand Fi 1 ter 
Aux. Well s Chlorination 
Well Do. 
Well s Do. 
Wells 
Wells Ch lori nat i on 
Reservoir S I ow Sand F i 1 te r 
Aux. Well s 
Well s 
Well s 
Wells 
Well 
Well None 
Infiltration Gallery .50 Chlorination 
Well s 
We 11 s, Springs .72 Chlorination 
Reservoir 30(mg) Chlorination 



Table 25.--lnventory of central water supplies 
in Dutchess County, 1966 
(Continued) 


Municipality 
Owne r of supp 1 y 
Pine Plains 
Pine Plains Water Company 


Popu 1 ati on 
served Connections 


Treatment 
Facilities 


1,400 


Pleasant Valley 
Arbor Arms Apartments 


Poughkeeps i e Town 
Arl ington 


318 


Bradley Vi 1 1 age 
Crestwood Heights 
Crestwood Heights Extension 
Crown He i gh t s 
Crown Heights Extension 
Hagan Farms 
South Gate Estates, Inc. 
South Park Estates 
South Park Estates Ext. No. 1 
South Park Estates Ext. No.2 
Spackenkill Heights 
Spackenkill Heights Ext. 
Sutton Park 
Tower Development 
Walnut Hi 11 
Woodmere Park 
Colburn Estates 
Cossaunya Hills Water District 
County Club Estates 
County Club Terrace Apartments 


160 
161 
451 
110 
None 
165 
137 
48 
39 
48 
153 
54 
36 
25 
136 
168 


Fai rview Improvement Corp. 
Lincoln Water District 
Merrywood Water District 
Oakwood Heights 
Pine Acres 
Pleasant Ridge Estates Water District 
Riverview Village Water District 
Sharon Heights 
Sharon Heights Extension 
Sunny Slope s 
Swenson Estates 


138 


None 
38 


164 
70 
14 


86 


Valley Acres 


Red Hook 
College Park Water Corp. 
Windmere Highland Water Company 
Annandale Water Works Inc. 
Tivol i Vi 1 1 age 
Red Hook Vi 11 age 
Rokeby Gardens 


250 
300 
1,100 
800 
1,300 


Rhinebeck 
Rhinebeck Village 
Rhinecliff 


3,000 


Wapp i nge r 
Adama Development Corp. 
Atlas Water Works Company 
Fleetwood Manor 
Gerion Apartments 
Hilltop Water Company 
Les Chateau Apartments 
Oakwood Knolls Water Co. 
Orchard Homes 
Rockingham Farms 


1,000 
680 


520 


Royal View Apartments 
Spookh i II Water Company 
Ta II Trees 
Wappinger Park Homes 
Wappingers Falls Village 


120 


4,800 


Washington 
Millbrook Village 


2,000 
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Sou rce 
of 
supp 1 y 


Well s 


Wells 


City of Poughkeeps i e 


do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do, 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
Well s 
Well s 
We 11 s 
Well 


Spring & Well 
At 1 as Water Co. 
Well 
Well 
Well 
Well 
Wells 
We 11 s 
Well s 
Well 
Village of 
Wappingers Falls 
Well 


Wells 
Well 
Well s 
We 11 s 
Wells 
Well s 


Well s 
Rhinebeck Vi Ilage 


Well s 
Well 
Well 
Well s 
Well s 
Wells 
Wells 
Well s 
Well s 


Well s 
Well 
Well 
Well 
Wells 


Infi 1 tration Gallery 


Capac i ty 
(m gd ) 


0.46 


Chlorination 


Chlorination 


Rapid Sand Fi 1 ters 
Chlorination 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do, 
Chlorination 
Do. 


Chlorination 
Sof.teners 
Chlorination 


None 


Sof tene rs 
Chlorination 
Chlorination 


Softene rs 


.04 
.36 
.12 
.10 
.58 


None 
None 
None 


None 
None 


.34 


Chlorination 


.09 
.72 


Chlorination 


]. 06 
.09 
.075 
.18 


Chlorination 


Chlorination 
None 
Chlorination 
Softeners 
Softeners 


.36 


Softeners 


1.00 


Chlorination 



Table 26.--Lakes and ponds in Dutchess County 


In most cases water-surface areas were determined from latest USGS 7 1/2 minute topographic maps, scale 1:24,000. 
Data concernl ng out I et structures obta i ned by fie I d observat ion. 


Name of Lake or Pond 


Town 


A r rowhea d La ke 


Ballard Lake 
Ball ard Pond 
Beacon Reservoi r 
Bea r Swamp 
Beaver Lake 
Black Pond 
Brady Pond 
Brown I s Pond 
(Lake PI easant) 


Chain Lake 
Christie Pond 


Coba It La ke 


Crane Pond 
Crystal Lake 


Denton Lake 


Depression Pond 
Di eteri ch Pond 
Duck Pond 


Eas t Bend Lake 
Ell I s Pond 


French Lake 
Frost Pond (Lake Chloe) 
Furnace Pond 


Gayhead Pond 


Gem Lake 
Gras s Pond 
Green Mountai n Lake 
Green I s Pond 


Halcyon Lake 
Ha rmony Lake 
Hillside Lake 


Horton Lake 
Hunns Lake 


I ndi an Lake 
I nwood Lake 


Jones Pond 
(Pawling Lake) 


Lake Bontecou 


Lake Dutchess 


Lake Geneva 


Lake Hamersley 
(Quaker Lake) 
Lake Oni ad 


Lake Wal ton 
Li ttle Whaley Lake 
Long Pond 


Water-surface 
area 
(ac res) 


4 
8 
5 
20 
3 
10 
19 
3 
16 


5 
II 


36 
46 
2 


10 


25 
40 
3 
3 
45 
6 
5 
9 


4 
3 
9(N. Y.) 
32 
4 


26 
16 
30 


35 
58 


173 
4 


II 


130 
60 


75 


12 


46 
45 
58 


N. Y. Conservation 
Department number 


CI5-PII 23a 
31-P64a 
31-p890 
95-P345 
CI5-1116d 


31-P80 
CI2-PII 12 
I 24-P426 


101-P373 
95-P358a 
105P415c 
C15-P1127a 
CI5-PII 24 
31-P89j 
C15-P1135d 
101-P390 
C15-P1135c 


CI5-PI II 3 
C15-P1114a 
I 24-P525a 
95-P356 


95-P350 


C15-PII35a 
CI5-PIII7 
101-P366 


101-P407 
31 -P89s 
95-P345g 


101-P403 


C15-PII31 
114-p4188 
CI5-PIII8 


CI5-PII 26 
31-P65a 


C15-P1114 
101-P366b 
95-P345y 
95-P354 
101-P375 


Control structure 


Low dam; no appreciable regulation. 


Dam-IO ft spi II way; no regulation. 
Natural 
Dam 


Culverts under ral I road. 
Natural outlet. 
Natural 
do. 


Access 


Private 


do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 


12-ft spillway; 2 ft x 2 ft steel Private 
plate valve. 
No dam; settl i ng bas i n for N. Y. do. 
Trap Rock Corp. 
Low dam. do. 
Low dam; no appreciable regulation. do. 


Dam; 10-ft spi Ilway; 3 ft x 2 ft 
stop logs; can be removed. 


Dam; not regulated. 


Swirrming pool; no visible outlet. 
No dam; sluggish, swampy outlet. 


Dam; no regul at i on. 
Natural 
50-ft spi Ilway; 24-1 nch val ve to 
abandoned p I an t. 


Dam; 40-ft spi Ilway; small 
diversion channel; no regulation. 


Dam 
40-ft spi 11 way , 12 ft x I ft 
natural channel; I-ft stop logs 
look I I ttle if ever used. 


hatural 


Dam and spi Ilway 10 ft x 2 ft; no 
stop logs. 
Manmade dam & spi Ilway 
Dam; 15-ft spillway; provisions 
for stop logs; no evidence of 
recent use. 


No dam. 
No outlet. 


Dam; 2 4o-inch valves; no 
regu I atl on. 


Dam; spillway, valve; could be 
regulated. 
Low dam; 30-ft spi Ilway; trash 
screens; possible backwater from 
trash; no regulation. 
Large dam; 2 30-ft spi Ilways, 
valve present but not used; no 
fl ashboa rds. 
36-lnch I ron pipe; no regulation. 


20-ft spillway, 6-inch stop log, 
10-lnch drain 8 ft below. 
Small dam; I-ft notch, flashboards. 
Natural; old valve not usable. 
Small rock & gravel dam; built in 
1965 after beaver dam removed. 
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do. 


do. 
do. 


Semi -prl vate 


Pri vate 
do. 
do. 


Semi -pub I I c 
Pri vate 


do. 


Semi -pub I i c 


Prl vate 
Semi -pub II c 


do. 
Pub I Ic 


Prl vate 


do. 


Private 


do. 


do. 


Semi -pub I I c 
do. 
do. 


Ameni a 


Eas t Fi shki 11 
Pawl I ng 
Fi shki 11 
Dove r 
Pawl i ng 
East Fishkill 
Pawl I ng 
CII nton 


Pleasant Valley 
Unionvale 


Poughkeeps i e 


Dove r 
Amen I a 


Pawl I ng 


Dove r 
Washl ngton 
Dove r 


LaGrange 
Dover 


Pawl I ng 
C I i n ton 
Unionvale & 
Beekman 


East FI shklll 


Do. 
Northeast 
Pawl i ng 
Wappl nger 


Pine Plains 
Pawl I ng 
East Fishki II 


Pleasant Valley 
Stanford 


Northeast 
Poughkeeps i e 


Dover 


Stanford, 
Wash i ngton 
Pawl I ng 


Stanford 


Pawl i ng 


Wapp i nge r 


East FI shkl II 
Pawl I ng 
CI I nton 



Table 26.--Lakes and ponds in Dutchess County (Continued) 


Name of lake Or Pond 


HcKI nney Pond 


He I zi ngah Reservoi r 
HI II Pond 


Hi Iler Pond 


Hoffi t Pond 
Horgan lake 
Hud Pond 


Hud Pond (Twl n 
I s I and lake) 


Nooteeml ng lake 
Norri s Pond 
Nuclear lake 


Ore Pond 


Pa rce Pond 
Pawl I ng Reservoi r 
Pel I lake 


Penneywater Pond 
Pray Pond 


Ray la ke 
Ri ga lake II 
Round Pond 
Do. 


Do. 
Rudd Pond 
Ryde r Pond 


Sepasco lake 
Sha rpa roon Pond 
Sharp Reservation 
Shaw Pond 


Shooks Pond 
Silver lake 


Spring lakes 
Sprout lake 


Staatsburg Reservoi r 
Stissing Pond 
Sunset lake 
Swi ft Pond 
Syl van lake 


Taylor Pond 
Thompson Pond 
Tracy Pond 
Tyrrel lakes 


Upton lake 


Vassa r lake 
VI ctory lake 


Wappl nger lake 


Wa rackamac lake 


Whaley lake 
Wi Ibur Pond (Pulver) 
Wi II ow lake 


Water-surface 
area 
(acres) 
10 


19 
5 
20 
27 
64 


3 
2 
45 


10 
6 
18 


10 
10 


17 
I(N.Y.) 
13 
46 
14 
64 
12 


19 
II 
25, 45 
24 
13 
50 


26, 19 
I 


13 
102 
2 
65 
115 
I 
102 
2 


44 


4 
4 


75 


10 


339 
4 
7 


N. Y. Conservat I on 
Department number 


95-P357 
92-P331 
31-P64 
lOI-P405 


114-P418 
101 -P378 
lOI-p410 


lOI-P373a 
95-P348i 


CI5-1116e 
CI5-PII 18 
CI5-PI006a 
CIS-PI I 16d 
95-P350a 
95-P359 


3 I -89u 
C15-P1135b 
136-P446 
CIS-PI 130 
101-P395 
CI5-PII 34 
101-p401 


I 58-p826 
C15-P1I16 


101-P396 
I 58-P825 
IOl-P378 


I 58-P829, P830 
95-348h 


129-P425c 
101 -P409 
l05-P415a 
CI5-PII27 
95-P352 


IOl-P408 
31 -89x 
95-P348p 


101 -P384 


I 05-P41 5 
I 14-420a 


lOl-P365 
I 58-P828 
95-P353 
188-P874 
95-P345u 


Control structure 


60-ft masonry spl Ilway; 24-i nch 
pipe to demolished power plant. 


Old HI II Dam; 30-ft spillway; 
no regulation. 
Practically natural; 6-12 Inch 
concrete grouted rock. 
No dam; no regulation. 
Smal I dam: no regulation. 
Beaver dam plugs culvert draining 
Into Silver lake. 
24-lnch concrete pipe under road; 
no regulation. 


Dam 
No dam. 
24-; nch concrete notch, 24-i nch 
s tee 1 pi ate stop logs: no 
regulation at present. 


No regul at Ion. 
Dam; water supply. 
Dam; spillway and valves; can 
cause cons I de rab Ie regu I at I on. 
Natural 
25-ft spi Ilway; short power flume; 
no regulation. 


Dry on 7-6-66; dam being repal red. 


Natural 
do. 


do. 
Drop Inlet; no regulation. 
18-lnch culvert under road 
downs t ream. 


Natural 
No outl et 
Trickle tube spillways. 
Natural 


No outlet. 
Two 3-ft s top logs, removed In 
fall, placed in late spring; 
regul atlon (seasonal). 
No dams. 
Dam In poor condl tlon; no 
regul at Ion. 


Culvert under road; no regulation. 
Dam; no regulation. 
Small dam; no regulation. 
low dam; no regulation. 


Natural 
do. 


Natural outlet. 


24-lnch culvert under private road; 
no regulation. 


Smal I dam; no regulation. 
Dam and spi Ilway; 18-i nch valve; 
may be used once or twl ce a yea r 
for 8 hours for mal ntenance. 


Dam 


No visible outlet. 


Dam 
Drop structure 
Small dam; no regulation. 


II New York portion of lake, most of which Is in Connecticut. 
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Access 


Pri vate 


Pri vate 


do. 
Public 


Prl vate 


Semi -pub I Ie 
Pri vate 
do. 


Pri vate 
do. 
do. 


do. 
do. 


do. 


Semi -pub Ii c 
do. 


Prl vate 
Publ ic 
Pri vate 


do. 
do. 
do. 
do. 


de 


Semi-Public 
Pri vate 


Semi -Publ i c 
Prl vate 
do. 
Semi -Pub I I c 


Prl vate 
Semi -Prl vate 


Prl vate 


Semi -Pub I I c 


Pri vate 
do. 


Seml-Publ ic 


Prl vate 


Semi -Publ I c 
Pub II c(?) 
Prl vate 


Town 


Unlonvale 


Fishkl I I 
East FI shkl II 


Pine Plains 


Washl ngton 
Poughkeeps I e 
CI I nton 


Pine Plains 


Pleasant Val ley 
Unlonvale 
Pawling & 
Beekman 


Dove r 


Pawl i ng 
Do. 
Dove r 


East Flshklll 
Unionvale 


Pawl I ng 
Northeas t 
Hi Ian 
Northeast & 
Amenia 
Washington 
Northeast 
Stanford 


Rh i nebeck 
Dove r 
Fishki I I 
Stanford & 
Washi ngton 
Red Hook 
CII nton 


Red Hook & Hi I an 
Unlonvale 


Hyde Pa rk 
Pine Plains 
Poughkeeps Ie 
Amen i a 
Beekman 


Stanford 
Pine Plains 
Pawl i ng 
Washington & 
PI easant 
Valley 


Stan fo rd 


Poughkeeps Ie 
Hyde Pakr 


Poughkeeps i e & 
Wappi nger 
HI I an & Red Hook 


Pawl I ng 
HI Ian 
Flshkl I I 



Table 26.--Lakes and ponds in Dutchess County (Continued) 


Distribution of named lakes and ponds by towns 


Amenia 3 LaGrange Red Hook 2 
Beekman Mi 1 an 3 Rhinebeck 
Clinton 5 Northeast 5 Stanford 7 
Dove r 9 Pawl i ng 16 Unionvale 6 
East Fishkill 8 Pine Plains 5 Wappinger 2 
Fishkill 4 PI easant Va 11 ey 3 Washington 4 
- 
Hyde Pa rk 2 Poughkeepsie 6 93 
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Table 2].--lnventory of principal public sewage systems 
in Dutchess County, 1966 


(Source, Dutchess County Health Department) 


District 


Average present Discharges 
Capacity flow into 
(gpd) (gpd) 
10m i 11 i on 7. 5 mill ion Hudson River 
Hudson River & 
F i shki 11 Creek 
150,000 140,000 Wappinger Creek 
Tributary 
100,000 40,000 Stonykill Creek 
1 mill i on 265,000 Wappinger Creek 
300,000 F i shki 11 Creek 
30,000 15,000 Do. 
80,000 Hudson River 
60,000 Wappinger Creek 
Tributary 
100,000 60,000 Wappinger Creek 
88,000 28,000 Do. 
37,500 Do. 
75,000 40,000 Wappinger Creek 
Tr i butary 


Poughkeepsie 


Beacon City 


Millbrook Village 


T i vo 1 i V i II age 


Wappingers Falls Village 


I n F ish kill Town 
Dutchess Park 1/ 
Fishkil1 Park Apts. 1/ 
Hudson View Apts. 1/- 


In Wappinger Town 
Fleetwood Manor 1/ 


L. & A. Filtration Corp. 1/ 
Summit Gardens 1/ 2/ 
Lakeview Apts. T/ 2/ 
Oakwood Kno 11 s 1/ - 


In Poughkeepsie Town 
Ar 1 i ngton Sewer 
Treatment Plant 
Crown Heights 3/ 
Hagen Farms 3/- 
Twin Hills 37 
South Road 3/ 
Colburn Estates 1/ 
Eastwood 1/ 


1 mill ion 


1-2 million Hudson River 


Pawling Village 


60,000 


45,000 Swamp River 


In LaGrange Town 
Noxon Kno 11 s 1/ 


33,000 


400 Wappinger Creek 
Tr i butary 


In Poughkeepsie Town 
Country Club Estates!! 60,000 
1/ Privately owned. 
2/ Under construction. 
1/ Treated at Arlington Plant. 


Casper Kill Creek 
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Table 28.--Annual storage requirements, station number 1-3735, 
Fishki11 Creek at Beacon 
Storage, in cfs-days, required to maintain the fol1owi ng draft rates 
during year beginning April 1 
2 5 10 20 40 65 90 125 175 
1945 71 967 
1946 31 358 1 ,203 4,213 10,151 20,322 
1947 25 650 2, 162 4,438 7,906 13,661 
1948 3 66 1,229 3,935 7,335 12,516 20,451 
1949 14 691 3,708 8,049 12,605 19,281 29,573 
1950 243 1,972 4,692 8,974 15,750 
1951 20 309 1 , 153 4,419 11 ,375 
1952 6 595 1,638 3,689 10,943 
1953 43 582 2,242 4 ,946 8,320 13,889 22,952 
1954 2 120 1 ,097 2,678 4,684 7,695 12,409 
1955 21 171 833 1,897 3 , 182 5,575 9,696 
1956 1 315 1 , 1 99 2,923 6,963 14,484 
1957 54 670 3 , 1 75 7,241 11 ,839 18,689 29,274 
1958 25 696 2,284 4,727 9,032 15,640 
1959 8 224 1,111 3,598 7,774 14,369 
1960 88 546 1 ,445 3,831 
1961 10 758 3,394 6,558 12,487 22,070 
1962 38 373 2,338 5,666 9,508 15,453 24,832 
1963 3 531 2,406 4,612 9,996 19,496 
1964 2 42 200 1 , 047 3,850 8,217 14,049 21 ,076 32,945 
Note.--Underlined figures (in columns for draft rates of 90 to 175 cfs) 
indicate that the reservoir would not have refilled by 
Ma rch 31. 
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Table 29.--Annua1 storage requirements, station number 1-2000, 
Tenmile River near Gay10rdsvi11e, Conn. 
Storage, in cfs-days, required to maintain the following draft rates 
during year beginning April 1 
25 30 40 50 60 80 100 120 140 
1931 50 129 530 1 ,335 2,203 4,305 7,373 10,650 13,979 
1932 5 23 99 341 602 2,075 3,801 5,566 7,491 
1933 80 208 633 1 , 1 48 1 ,765 3, 162 4,608 6,114 7,733 
1934 6 36 332 806 1 ,381 2,727 4,175 5,678 7,200 
1935 302 722 1 , 709 2,843 4,041 7,049 10,765 14,555 18,395 
1936 271 582 1 ,418 2,471 3,549 6,301 9,502 12,820 16,598 
1937 5 34 311 846 1 ,872 2,930 
1938 43 173 
1939 244 433 1 ,354 2,411 3,551 6,066 9,027 13,237 17,683 
1940 36 127 685 2,408 4,487 6,633 
1941 76 216 734 1,698 2,971 5,574 8,275 11 , 1 80 14, 1 05 
1942 47 294 671 1 , 790 3,090 4,960 6,901 
1943 2 47 311 880 1 ,475 3,101 4,851 6,915 9,006 
1944 94 182 544 1,500 2,550 4,757 7 , 1 23 9,592 1 2, 183 
1945 91 
1946 20 63 235 451 767 1 ,693 4,507 7,892 11 ,292 
1947 65 182 672 1 ,406 2,301 4,143 6 , 1 94 8,657 11 , 1 74 
1948 118 390 1 ,064 1,824 2,671 5,063 8,049 11 , 1 79 14,351 
1949 257 657 1,668 3,247 4,914 8,435 12,078 15,820 19,853 
1950 7 108 415 978 2,317 4,430 6,900 9,519 
1951 22 96 520 1 ,833 4,014 6,229 
1952 14 270 993 1 ,939 3,920 6,500 
1953 82 193 721 1 ,606 2,527 4,628 7 , 160 9,952 12,910 
1954 1 34 186 574 1 , 1 00 2,396 3,951 5,616 7,338 
1955 102 183 450 768 1 , 1 29 2,008 2,921 4,023 5,330 
1956 2 36 287 596 966 2,639 4,700 6,840 9,577 
1957 1 ,200 1 ,852 3,292 4,917 6,611 10,239 13,978 17,922 22,032 
1958 8 133 465 909 2,072 3,377 5,039 7 , 165 
1959 6 92 266 469 1 , 155 2,599 4,971 7,418 
1960 38 192 434 861 
1961 1 45 389 1,308 3,351 6,072 9,244 12,885 
1962 226 547 1 ,503 2,694 4,030 6,863 10,200 13,660 17,161 
1963 16 168 733 1 ,491 3 , 198 4,986 6,865 10,207 
1964 808 1 ,380 2,802 4,596 6,532 10,592 15,743 20,934 26, 162 
Note.--Underlined figures (in columns for draft rates of 80 to 140 cfs) 
indicate that the reservoir would not have refilled by 
Ma rch 31. 
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Table 30.--Gazetteer of named streams in Dutchess County 


(Li s ted I n downs t ream 0 rde r) 


Elevation Drai nage New York State Department 
St ream name Length In New York Sou rce Mouth area of Health stream number 
(mi les) (feet) ( feet) (sq mi) 
Housatonic River Basin 
Housatonlc River 
Bog Ho II ow Brook 3.2 740 !/ 3.52 W Conn-18 
Thayer Brook .5 1,375 !/ .48 -16 
Tenmlle River 14.1 415 !/ 209 £! -15 
Webatuck Creek 23.6 1,425 415 82.0 21 -15-12 
Sawml II Brook 1.2 1,170 740 .73 -15-12-19 
Ke Isey Brook 1.0 y 680 3.84 if -15-12-16 
Indian Lake Creek .2 y 490 19.0 V -15-12-11 
HI II Brook .8 y 440 12.0.hl -15-12-6 
Wassaic Creek II .6 1,185 415 37.8 -15-11 
Hilibrook School Creek ij 3.9 1,110 720 12.0 -15-11-5 
Amen I a Brook .!Y 7.7 1,060 450 II .3 -15-11-2 
Butts Hollow Brook 4.5 I ,090 390 4.39 -15-8 
Wells Brook 4.3 1,210 370 6.14 -15-6 
Stone Church Brook 3.8 900 380 3.23 -15-6-1 
Swamp River 16.4 995 360 47.6 -15-4 
Green Moun ta In Lake Outlet Jj .5 466 435 1.32 -15-4-15 
Wel r Brook jJ 3.2 1,055 425 2.13 -15-4-13 
Hiller Brook 2.9 915 425 2.51 -I 5 -4- II 
Burton Brook 6.9 1,210 415 8.04 -15-4-4 
Hi II River 3.0 730 380 14.6 -15-4-2 
Beave r Brook 3.8 940 730 4.09 --- 
Stony Brook 2.7 1,140 730 1.93 -15-4-2-4 
Doctors Brook 1.7 1,055 580 1.28 -15-4-2-2 
Coopertown Brook 3.9 1,220 550 5.44 -15-4-2-1 
Deuel Hollow Brook 5.6 1,105 310 6.25 .!J -15-2 
Sawml II Brook 2.0 1,140 !/ 1. 23 !E/ -12 
Hudson River Basin 
Hudson Ri ve r 
Roeliff Jansen Kill 52.0 1,400 0 230 !Y HR-188 
Bashbish Brook (Columbia County) -- -- -- -- --- 
Noster Ki II 6.0 1,745 530 13.3 Pi -188-59-2 
Punch Brook 9.2 1,170 490 16.1 -188-57 
Shekomeko Creek 13.7 955 360 29.4 -188-39 
Bean RI ve r 3.7 1,015 555 4.07 -188- 39-8 
Ham Brook 3.6 1,070 340 4.69 -188-37 
Fall Kill 5.4 915 300 5.02 -188-34 
Stony Creek 10.8 225 0 22.3 -164 
Saw KI II 14.3 750 0 26.4 -158 
Lakes KI II 5.3 670 220 4.37 -158-13 
Mudder KI II 3.5 200 0 2.35 -152 
Landsman KI II II .0 545 0 22.6 -136 
Rhi nebeck Kill 6.1 250 130 8.73 -I 36-6 
Fallsburg Creek 4.7 415 0 5.48 -135 
North Staatsburg Creek 1.7 260 0 .98 -130 
Indian Kill 4.1 315 0 4.67 -129 
Ba rd Rock Creek 1.5 200 0 1.00 -126 
Crum EI bow Creek 14.1 535 0 18.6 -124 
Mari tJe KI II 5.1 345 0 4.20 -120 
KI dney Creek .0/ 1.5 240 0 .68 -II 7 
Fall Kill 14.2 390 0 19.0 -114 
Casper Creek 10.4 245 0 11.4 -105 
Wappinger Creek 30.2 470 0 210 -101 
Co I d Sprl ng Creek 6.6 885 350 10.8 -101-31 
Cold Spring Creek Tributary jJ 2.0 600 480 1.67 -101-31-5-1 
Mountain Brook 4.1 1,260 420 4.64 -101-31-4 
Hunns Lake Creek 4.7 880 340 7.56 -101-30 
WI II OW Brook 3.6 630 280 3.69 -101-27 
East Branch Wappinger Creek 7.2 593 250 33.3 -101-21 
HI II Brook 4.1 910 593 II .9 --- 
Shaw Brook 4.0 886 625 6.43 --- 
Little Wappinger Creek 15.8 695 220 33.4 -101-18 
Great Spring Creek 9.5 525 200 15.7 -101-12 
Drake Brook J./ 4.3 600 205 10.6 -101-11 


!/ Mouth In Conn. 
21 Includes 0.76 sq ml In Conn. 
£! I ncl udes 35.4 sq ml I n Conn. 

 Includes 34.9 sq ml In Conn. 
y Sou rce I n Conn. 
if Inc1ud.es 2.23 sq ml In Conn. 
gl Includes 18.3 sq ml In Conn. 
hi Includes 11.7 sq ml In Conn. 


J./ Local name. 
!sf Name from N.Y.S. Department of Health 
Report (Housatonlc River). 
1/ I nc1 udes 0.46 sq ml in Conn. 
r.!!/ Includes 0.01 sq ml In Conn. 

 Includes 15.2 sq ml In Mass. 
y Includes 0.89 sq ml In Mass. 
.0/ Name from N.Y.S. Department of Health No.8. 
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Table 30.--
 etteer of named streams in Dutchess County (Continued) 


Elevation Dra i nage New York State Department 
Stream name Length in New York Source Mouth area of Health stream number 
(mi les) ( fee t) ( feet) (sq mi) 
, 
Hudson River Basin (Cont'd.) 
Hudson River (Cont'd.) 
Wappinger Creek (Cont'd.) 
Drake BrookJj (Cont'd.) 
Drake Brook Tributary 1/ 3.6 460 250 4.73 HR-IOI-II-I 
Fi shki 11 Creek 30.2 500 0 194 -95 
Clove Brook 3.9 950 500 5.51 --- 
Seeley Creek 1.5 1,010 540 .68 -95-29 
Sweezy Creek 2.2 1,020 500 1.24 -95-26 
Whaley Lake Stream 8. I 1,050 350 17.9 -95-19 
Whaley Lake Stream Tributary Jj 2.0 990 690 1.62 -95-19-4a 
Gardner Hollow Brook 2.5 1,000 460 5.15 -95-19-3 
Frog Hollow Brook 2.8 880 310 5.02 -95-16 
Flat Rock Brook 1.6 1,000 430 1.11 --- 
Shenandoah Brook lj 6.9 945 230 17.1 -95-13 
Whortlekill Creek 7.6 670 230 7.62 -95-12 
Sprout Creek 20.8 605 220 55.1 -95-10 
Wi II ow Brook 3.0 820 535 3.21 -95-10-13 
Jackson Creek 9.3 1,000 280 12.2 -95-10-2 
I B M Stream Jj 1.9 240 220 2.70 -95-9 
Wi ccopee Creek 6.7 I ,240 !.! 220 9.17 -95-8 
Clove Creek 11.8 900 rJ 200 20.0 -95-5 
Dry Brook 2.0 1,285 130 1.55 -95-2 
Gordons Brook 2.5 1,110 0 I. 74 -92 
Squi rrel Hollow Brook 1.4 1,200 rJ 440 .64 -92-1 
Wades Brook 1.8 955 0 .63 -91 
Dutchess 
Length in County 
Dutchess County drainage 
Croton River 
East Branch Croton River 5. I 805 Y 15.9 -31-P44-24 
Brady Brook 4.8 985 440 8.01 -31-P44-24-32 
Quaker Brook .8 rJ Y .90 Y -31-P44-24-22 
West Branch Croton River -- rJ Y -- -31-p44-23 
BI ack Pond Brook 1.6 770 Y 2.01 -31-P44-23-5 
Leetown Brook 3.3 1,010 Y 3.03 - 31-P44-23-P76- 3 
Horse Pond Brook .2 905 Y .23 -31-P44-23-P67-8 
Middle Branch Croton River 1.5 1,000 Y 1.77 -31-p44-23-P59-6 
Stump Pond Stream 3.8 1,180 Y 4.91 -31-P44-23-P59-6- 
P63-1 


V Loca I nal1'e. 
rJ Source in Putnam County. 
y Mouth in Westchester County. 
y Mouth in Putnam County. 
Y I nc1 udes 0.07 sq mi in Conn. 
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Table 3l.--A1phabetical listing and location of 
named streams in Dutchess County 


Stream name 


U.S.G.S. topographic 
quadrangle 


Ameni a Brook !/ 


Ba rd Rock Creek 
Bean River 
Beaver Brook 
BI ack Pond BrooK 
Bog Hol low Brook 
Brady Brook 
Burton Brook 
Butts Hollow Brook 


Casper Creek 
Clove Brook 
Clove Creek 
Cold Spring Creek 
Cold Spring Creek Tributary s/ 
Coopertown Brook 
Crum EI bow Creek 


Deuel Hol low Brook 
Doc to rs Brook 
Drake Brook s/ 
Drake Brook Tri butary s/ 
Dry Brook 


Eas t Branch Croton Ri ver 
East Branch Wappinger Creek 


Fall Kill 
Do. 
Fallsburg Creek 
Fi shki II Creek 
Flat Rock Brook 
Frog Hollow Brook 


Gardner Hollow Brook 
Gordons Brook 
Great Spring Creek 
Green Mountain lake Outlet s/ 


Ham Brook 
Hiller Brook 
Horse Pond Brook 
Hudson River 
Hunns lake Creek 


IBM Stream s/ 
Indian Kill 
I ndi an lake Creek 


Jackson Creek 


Kelsey Brook 
Ki dney Creek 
 


landsman Ki II 
lakes Ki II 
leetown Brook 
Li ttle Wappinger Creek 


Mari tje Ki II 
Middle Branch Croton River 
Mi II Brook 
Do. 


Mi II Brook School Creek s/ 
Mil1 River 
Mountai n Brook 
Mudder Ki II 


North Staatsbu rg Creek 
Noster Ki II 


Drainage basin in which 
stream is listed in 
table 30 


Tenmi 1e River 


Hudson Ri ver 
do. 
Tenmi1e River 
Croton River 
Housatonic River 
Croton Ri ver 
Tenmi Ie River 
do. 


Hudson Ri ver 
Fi shki II Creek 
do. 
Wappi nger Creek 
do. 
Tenmi Ie River 
Hudson Ri ver 


Tenmi Ie River 
do. 
Wappinger Creek 
do. 
Fi shki II Creek 


Croton River 
Wappinger Creek 


Hudson Ri ver 
do. 
do. 
do. 
Fi shki II Creek 
do. 


do. 
Hudson River 
Wappl nger Creek 
Tenmi 1e River 


Hudson Ri ver 
Tenmi Ie River 
Croton Ri ver 
Hudson Ri ver 
Wappinger Creek 


Fi shki 11 Creek 
Hudson Ri ver 
Tenmi Ie River 


Fi shki II Creek 


Tenmi Ie River 
Hudson River 


do. 
do. 
Croton River 
Wappinger Creek 


Hudson River 
Croton River 
Tenmi Ie Ri ver 
Wappi nger Creek 


Tenmi Ie River 
do. 
Wappinger Creek 
Hudson River 


do. 
do. 


location of mouth 
Tri butary to 


Wassaic Creek 


Hudson River 
Shekomeko Creek 
Mill River 
West Branch Croton River 
.IV 
East Branch Croton River 
Swamp Ri ver 
Tenmi Ie River 


Hudson River 
Fi shki 11 Creek 
do. 
Wappinger Creek 
Co I d Spri ng Creek 
Mi11 River 
Hudson Ri ver 


Tenmi Ie River 
Mill River 
Wappinger Creek 
Drake Brook 
FI shki II Creek 


Croton River 
Wappinger Creek 


Roe 1 i ff Jansen Ki II 
Hudson Ri ver 
do. 
do. 
Frog Ho II ow Brook 
Fi shki II Creek 


Whaley lake Stream 
Hudson Ri ver 
Wappinger Creek 
Swamp River 


Roe I iff Jansen Ki II 
Swamp River 
West Branch Croton River 
At1antic Ocean 
Wappi nger Creek 


Fi shki II Creek 
Hudson Ri ver 
Webatuck Creek 


Sprout Creek 


Webatuck Creek 
Hudson Ri ver 


do. 
Saw Ki II 
West Branch Croton River 
Wappinger Creek 


Hudson River 
West Branch Croton River 
Webatuck Creek 
East Branch Wappinger 
Creek 
Wassai c Creek 
Swamp Ri ver 
Cold Spring Creek 
Hudson Ri ver 


do. 
Bashbi sh Brook 


!/ From N.Y.S. Department of Health Report (Housatonic River). 
.IV I n Conn. 
s/ loca 1 name . 

 From N.Y.S. Department of Health Report No.8. 
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County 


Dutchess 


do. 
do. 
do. 
Putnam 


Dutchess 
do. 
do. 


do. 
do. 
do. 
do. 
do. 
do. 
do. 


do. 
do. 
do. 
do. 
do. 


Westchester 
Dutchess 


do. 
do. 
do. 
do. 
do. 
do. 


do. 
do. 
do. 
do. 


Col umbi a 
Dutchess 
Putnam 


Dutchess 


do. 
do. 
do. 


do. 


do. 
do. 


do. 
do. 
Putnam 
Dutchess 


do. 
Putnam 
do. 
do. 


do. 
do. 
do. 
do. 


Dutchess 
Co I urnb i a 


Amenia 


Hyde Pa rk 
Mi Ilerton 
Dover Plains 
Oscawana lake 


Pawl I ng 
Dover Plains 
Amen i a 


Wappingers Falls 
Verbank 
Wappingers Falls 
Pine Plains 
Do. 
Dover Plains 
Hyde Pa rk 


Dover Plains 
Do. 
Pleasant Valley 
Do. 
Wappingers Falls 


Croton Fa II s 
Salt Point 


Ancram 
Poughkeeps i e 
Kingston, East 
West Point 
Poughquag 
Do. 


Do. 
West Point 
Salt Point 
Pawl i ng 


Anc ram 
Paw1 i ng 
lake Carmel 


Mi II brook 


Hopewell Junction 
Hyde Park 
Amen i a 


Pleasant Valley 


Mi Ilerton 
Poughkeeps i e 


KI ngs ton, Eas t 
Rock Ci ty 
lake Carmel 
Salt Point 


Hyde Pa rk 
Croton Fall s 
Amen i a 
Mi II brook 


Amen i a 
Dover Plains 
Pine Plains 
Kingston, East 


Hyde Park 
Copake 



Table 31.--Alphabetical listing and location of 
named streams in Dutchess County 
(Continued) 


Stream name 


U.S.G.S. topographic 
quadrangle 


Punch Brook 


Quaker Brook 


Rhi nebeck Ki II 
Roel iff Jansen Ki II 


Saw Ki II 
Sawmi II Brook 
Do. 
Seeley Creek 
Shaw Brook 
Shekomeko Creek 
Shenandoah Brook Y 
Sprout Creek 
Squi rrel Hollow Brook 
Stone Church Brook 
Stony Brook 
Stony Creek 
Stump Pond Stream 


Swamp Ri ver 
Sweezy Creek 


Tenmi Ie River 
Thayer Brook 


Wades Brook 
Wappinger Creek 
Wassai c Creek 
Webatuck Creek 
Wei r Brook Y 
We II s Brook 
Whaley lake Stream 
Whaley lake Stream Tributar-y Y 
Whortlekill Creek 
Wi ccopee Creek 
Wi Ilow Brook 
Do. 


!!/ I n Conn. 
Y local name. 


Drainage basin in which 
stream i s lis ted i n 
table 30 


Hudson Ri ver 


do. 


do. 
do. 


do. 
Tenmile River 
Housatonic River 
Fi shki II Creek 
Wappinger Creek 
Hudson River 
Fi shki II Creek 
do. 
Hudson Rive r 
Tenmi Ie River 
do. 
Hudson Ri ver 
Croton River 


Tenmi Ie River 
Fi shki II Creek 


Housatonic River 
do. 


Hudson River 
do. 
Tenmi Ie River 
do. 
do. 
do. 
Fi shki II Creek 
do. 
do. 
do. 
do. 
Wappinger Creek 


location of mouth 
Tri butary to 


Roe I i ff Jansen Ki II 


Havi land Hollow Brook 


landsman Ki II 
Hudson River 


do. 
Webatuck Creek 
Candl ewood lake 
Clove Brook 
MI II Brook 
Roel i ff Jansen KI II 
Fi shki II Creek 
do. 
Gordons Brook 
Wells Brook 
Mi II River 
Hudson River 
Middle Branch Croton 
River 
Tenml Ie River 
Fi shkl II Creek 


Housatonic River 
do. 


Hudson River 
do. 
Tenmi Ie River 
do. 
Swamp River 
Tenmi Ie River 
Fi shki II Creek 
Whaley lake Stream 
Fi shki II Creek 
do. 
Sprout Creek 
Wappinger Creek 
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Coun ty 


Columbia 


Putnam 


Dutchess 
Columbia 


Dutchess 
do. 
!!/ 
Dutchess 
do. 
Columbia 
Dutchess 
do. 
do. 
do. 
do. 
do. 
Putnam 


Dutchess 
do. 


!!/ 
!!/ 


Dutchess 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 


Copa ke 


Brewster 


Kingston, East 
Hudson, South 


Sauge rt I es 
Mi II erton 


Verbank 
MI II brook 
Anc ram 
Hopewell Junction 
Do. 
West Point 
Dover Plains 
Do. 
Saugert i es 
Poughquag 


Dover Plains 
Verbank 


Dover Plains 


West Point 
Wapplngers Falls 
Amen I a 
Do. 
Pawl I ng 
Dover Plains 
Poughquag 
Do. 
Hopewell Junction 
Do. 
Verbank 
Mill brook 



Table 32.--Summary of stream discharges measured or observed 
on July 11, 12, 1966, in Dutchess County 


Streamflow at 90-percent duration point 


Site Di scharge Site Discharge Site Di scha rge Site Di scharge 
no. (cfs) no. (cfs) no. (cfs) no. (cfs) 
58 <0.1 103 1.12 148 Dry 193 Dry 
59 Dry 104 Trace 149 Dry 194 Dry 
60 Trace 105 .02 150 Dry 195 1.15 
61 Trace 106 Dry 151 .02 196 1.17 
62 Dry 107 Dry 152 .01 197 Trace 
63 Dry 108 Dry 153 < .1 198 Trace 
64 Dry 109 .02 154 Dry 199 Trace 
65 <.1 110 Dry 155 Dry 200 Trace 
66 .38 111 Dry 156 2.63 201 Dry 
67 <.1 112 Dry 157 1.46 202 1.82 
68 Dry 113 Dry 158 <.1 203 Dry 
69 Trace 114 Dry 159 Dry 204 Trace 
70 .84 115 .05 160 Dry 205 Dry 
71 2.02 116 .!I20.7 161 .09 206 <.1 
72 Dry 117 Dry 162 Dry 207 Dry 
73 Trace 118 Dry 163 Dry 208 Dry 
74 Dry 119 Dry 164 .10 209 Trace 
75 .51 120 . 1 165 < .1 210 Dry 
76 .74 121 .03 166 Dry 211 .63 
77 Dry 122 Dry 167 <.1 212 1.78 
78 Dry 123 Dry 168 < .1 213 .48 
79 Dry 124 6.31 169 .46 214 Dry 
80 <.1 125 Dry 170 Dry 215 <. 1 
81 < .1 126 Dry 171 Dry 216 Dry 
82 <.1 127 Dry 172 Dry 217 Trace 
83 Dry 128 .035 173 2.41 218 17.6 
84 Dry 129 Dry 174 Dry 219 .36 
85 Trace 130 Dry 175 .24 220 1 .12 
86 <.1 131 .06 176 <.1 221 .99 
87 <.1 132 Dry 177 Dry 222 Dry 
88 Dry 133 .01 178 < .1 223 .01 
89 Dry 134 Dry 179 <.1 224 .08 
90 .57 135 .01 180 .11 225 .06 
91 36.9 136 .01 181 Dry 226 Dry 
92 Dry 137 Dry 182 Dry 227 .03 
93 Dry 138 .05 183 .33 228 Dry 
94 Dry 139 Dry 184 Dry 229 .07 
95 .27 140 Dry 185 Trace 230 Dry 
96 Dry 141 Dry 186 Dry 231 .31 
97 Dry 142 Dry 187 Dry 232 Dry 
98 <.05 143 .07 188 Dry 233 Dry 
99 .05 144 . 15 189 Trace 234 Dry 
100 <.05 145 .49 190 1.45 235 Dry 
101 Trace 146 Dry 191 <.1 236 .46 
102 . 1 147 4.0 192 Dry 


Note.--Site numbers refer to Plate 1. 
.!I Not base flow; result of regulation. 
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BULLETINS PUBLISHED BY THE NEW YORK WATER RESOURCES COMMISSION AND 
PREPARED IN COOPERATION WITH THE U.S. GEOLOGICAL SURVEY 


An asterisk (*) indicates that the report is out of print, 
but such reports are available for consultation in certain libraries. 


BULLETINS: 
*GW- I WITHDRAWAL OF GROUND WATER ON LONG ISLAND, N. Y. 
D. G. Thompson and R. M. Leggette (1936) 
*GW- 2 ENGINEERING REPORT ON THE WATER SUPPLIES OF LONG ISLAND. 
Russell Suter (1937) 
*GW- 3 RECORD OF WELLS IN KINGS COUNTY, N. Y. 
R. M. Leggette and others (1937) 
*GW- 4 RECORD OF WELLS IN SUFFOLK COUNTY, N. Y. 
R. M. Leggette and others (1938) 
*GW- 5 RECORD OF WELLS IN NASSAU COUNTY, N. Y. 
R. M. Leggette and others (1938) 
*GW- 6 RECORD OF WELLS IN QUEENS COUNTY, N. Y. 
R. M. Leggette and others (1938) 
*GW- 7 REPORT ON THE GEOLOGY AND HYDROLOGY OF KINGS AND QUEENS 
COUNTIES, LONG ISLAND. 
Homer Sanford (1938) 
GW- 8 RECORD OF WELLS IN KINGS COUNTY, N. Y., SUPPLEMENT I. 
R. M. Leggette and M. L. Brashears, Jr. (1944) 
GW- 9 RECORD OF WELLS IN SUFFOLK COUNTY, N. Y., SUPPLEMENT 1. 
C. M. Roberts and M. L. Brashears, Jr. (1945) 
GW-IO RECORD OF WELLS IN NASSAU COUNTY, N. Y., SUPPLEMENT I. 
C. M. Roberts and M. L. Brashears, Jr. (1946) 
*GW-11 RECORD OF WELLS IN QUEENS COUNTY, N. Y., SUPPLEMENT I. 
C. M. Roberts and M. C. Jaster (1947) 
*GW-12 THE WATER TABLE IN THE WESTERN AND CENTRAL PARTS OF LONG ISLAND, N. Y. 
C. E. Jacob (1945) 
*GW-13 THE CONFIGURATION OF THE ROCK FLOOR IN WESTERN LONG ISLAND, N. Y. 
Wallace de Laguna and M. L. Brashears, Jr. (1948) 
GW-14 CORRELATION OF GROUND-WATER LEVELS AND PRECIPITATION ON LONG ISLAND, N. Y. 
C. E. Jacob (1945) 
*GW-15 PROGRESS REPORT ON GROUND-WATER RESOURCES OF THE SOUTHWESTERN PART 
OF BROOME COUNTY, N. Y. 
R. H. Brown and J. G. Ferris (1946) 
*GW-16 PROGRESS REPORT ON GROUND-WATER CONDITIONS IN THE CORTLAND QUADRANGLE, N. Y. 
E. S. Asselstine (1946) 
*GW-17 GEOLOGIC CORRELATION OF LOGS OF WELLS IN KINGS COUNTY, N. Y. 
Wallace de Laguna (1948) 
GW-18 MAPPING OF GEOLOGIC FORMATIONS AND AQUIFERS OF LONG ISLAND, N. Y. 
Russell Suter, Wallace de Laguna, and N. M. Perlmutter (1949) 
*GW-I9 GEOLOGIC ATLAS OF LONG ISLAND. (Consists of large-scale reproductions 
of maps in GW-18.) (1950) 
*GW-20 THE GROUND-WATER RESOURCES OF ALBANY COUNTY, N. Y. 
Theodore Arnow (1949) 
GW-20A BURIED PREGLACIAL GROUND-WATER CHANNELS IN THE ALBANY-SCHENECTADY 
AREA IN NEW YORK. 
E. S. Simpson (1949) 


- ]03 - 



BULLETINS PUBLISHED BY THE NEW YORK WATER RESOURCES COMMISSION AND 
PREPARED IN COOPERATION WITH THE U.S. GEOLOGICAL SURVEY (Continued) 


BULLETINS: 
GW-21 THE GROUND-WATER RESOURCES OF RENSSELAER COUNTY, N. Y. 
R. V. Cushman (1950) 
GW-22 THE GROUND-WATER RESOURCES OF SCHOHARIE COUNTY, N. Y. 
J. M. Berdan (1950) 
GW-23 THE GROUND-WATER RESOURCES OF MONTGOMERY COUNTY, N. Y. 
R. M. Jeffords (1950) 
GW-24 THE GROUND-WATER RESOURCES OF FULTON COUNTY, N. Y. 
Theodore Arnow (1951) 
GW-25 THE GROUND-WATER RESOURCES OF COLUMBIA COUNTY, N. Y. 
Theodore Arnow (1951) 
GW-26 THE GROUND-WATER RESOURCES OF SENECA COUNTY, N. Y. 
A. J. Mozola (1951) 
*GW-27 THE WATER TABLE IN LONG ISLAND, N. Y., IN JANUARY 1951. 
N. J. Lusczynski and A. H. Johnson (1951) 
*GW-28 WITHDRAWAL OF GROUND WATER ON LONG ISLAND, N. Y., SUPPLEMENT 1. 
A. H. Johnson and others (1952) 
GW-29 THE GROUND-WATER RESOURCES OF WAYNE COUNTY, N. Y. 
R. E. Griswold (1951) 
GW-30 THE GROUND-WATER RESOURCES OF SCHENECTADY COUNTY, N. Y. 
E. S. Simpson (1952) 
GW-31 RECORDS OF WELLS IN SUFFOLK COUNTY, N. Y., SUPPLEMENT 2. 
Staff, Long Island office, Water Power and Control Commission (1952) 
GW-32 GROUND WATER IN BRONX, NEW YORK, AND RICHMOND COUNTIES WITH SUMMARY 
DATA ON KINGS AND QUEENS COUNTIES, NEW YORK CITY, N. Y. 
N. M. Perlmutter and Theodore Arnow (1953) 
GW-33 THE GROUND-WATER RESOURCES OF WASHINGTON COUNTY, N. Y. 
R. V. Cushman (1953) 
GW-34 THE GROUND-WATER RESOURCES OF GREENE COUNTY, N. Y. 
J. M. Berdan (1954) 
GW-35 THE GROUND-WATER RESOURCES OF WESTCHESTER COUNTY, N. Y., PART 1, 
RECORDS OF WELLS AND TEST HOLES. 
E. S. Asselstine and I. G. Grossman (1955) 
GW-36 SALINE WATERS IN NEW YORK STATE. 
N. J. Lusczynski, J. J. Geraghty, E. S. Asselstine, and 
I. G. Grossman (1956) 
GW-37 THE GROUND-WATER RESOURCES OF PUTNAM COUNTY, N. Y. 
I. G. Grossman (1957) 
GW-38 CHLORIDE CONCENTRATION AND TEMPERATURE OF WATER FROM WELLS IN 
SUFFOLK COUNTY, LONG ISLAND, N. Y., 1928-53. 
J. F. Hoffman and S. J. Spiegel (1958) 
*GW-39 RECORD OF WELLS IN NASSAU COUNTY, N. Y., SUPPLEMENT 2. 
Staff, Long Island office, Water Power and Control Commission (1958) 
GW-40 THE GROUND-WATER RESOURCES OF CHEMUNG COUNTY, N. Y. 
W. S. Wetterha 11 (1959) 
GW-41 GROUND-WATER LEVELS AND RELATED HYDROLOGIC DATA FROM SELECTED 
OBSERVATION WELLS IN NASSAU COUNTY, LONG ISLAND, N. Y. 
John Isbister (1959) 
GW-42 GEOLOGY AND GROUND-WATER RESOURCES OF ROCKLAND COUNTY, N. Y. 
N. M. Perlmutter (1959) 
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BULLETINS PUBLISHED BY THE NEW YORK WATER RESOURCES COMMISSION AND 
PREPARED IN COOPERATION WITH THE U.S. GEOLOGICAL SURVEY (Continued) 



? 


BULLETINS: 
GW-43 GROUND-WATER RESOURCES OF DUTCHESS COUNTY, N. Y. 
E. T. Simmons, I. G. Grossman, and R. C. Heath (1961) 
GW-44 GROUND-WATER LEVELS AND THEIR RELATIONSHIP TO GROUND-WATER PROBLEMS 
IN SUFFOLK COUNTY, LONG ISLAND, N. Y. 
J. F. Hoffman and E. R. Lubke (1961) 
GW-45 HYDROLOGY OF THE SHALLOW GROUND-WATER RESERVOIR OF THE TOWN OF 
SOUTHOLD, SUFFOLK COUNTY, N. Y. 
J. F. Hoffman (1961) 
*GW-46 THE GROUND-WATER RESOURCES OF SULLIVAN COUNTY, N. Y. 
Julian Soren (1961) 
GW-47 GROUND-WATER RESOURCES OF THE MASSENA-WADDINGTON AREA, 
ST. LAWRENCE COUNTY, N. Y. 
F. W. Trainer and E. H. Salvas (1962) 
GW-48 THE GROUND-WATER RESOURCES OF ONTARIO COUNTY, N. Y. 
F. K. Mack and R. E. Digman (1962) 
GW-49 GROUND-WATER STUDIES IN SARATOGA COUNTY, N. Y. 
R. C. Heath, F. K. Mack, and J. A. Tannenbaum (1963) 
GW-50 THE GROUND-WATER RESOURCES OF DELAWARE COUNTY, N. Y. 
Julian Soren (1963) 
GW-51 GROUND WATER IN NEW YORK. 
R. C. Heath (1964) 
GW-52 WATER RESOURCES OF THE LAKE ERIE-NIAGARA AREA, N. Y.-A PRELIMINARY 
APPRAISAL. 
A. M. La Sala, Jr., W. E. Harding, and R. J. Archer (1964) 
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